I' 
I 



TRANSLATION FROM JAPANESE 



(19) JAPANESE PATENT OFFICE (JP) 

(12) Unexamined Patent Gazette (A) 

(11) Unexamined Patent Application (Kokai) No. 2001-261657 (P2001-261657A) 

(43) Disclosure Date: 26.9.2001 



Identification 
(SU M. CO Symbol 

C07D 241/04 

A6IK 31/495 

31/496 

31/5355 

31/541 



FI 

C07D 
A61K 



Theme 
Code (Ren 

4C063 

4C086 



241/04 
31/495 
31/496 
31/5355 
31/541 

Request for Examination: Not filed Number of Claims: 2 OL (total 27 pages in the 
japatiese) 

(continued on final page) 



(21) Application No.: 2000-74999 (P2000-74999) 

(22) Filing Date: 7.3.2000 



(71) Applicant: 



(72) Inventor 



(72) Inventor: 



00000667 

YAMANOUCHI PHARMACEUTICAL CO. LTD. 
3-11 Nihonbashi Honmachi 2-chome, Chuo-ku, Tokyo 
TAN1GUCHI Nobuaki 

c/o YAMANOUCHI PHARMACEUTICAL CO. LTD. 
21 Miyukigaoka, Tsukuba-shi, Ibaragi-kcu 
TMAMURA Masakazu 

c/o YAMANOUCHI PHARMACEUTICAL CO. LTD. 
21 Miyukigaoka, Tsukuba-shi, Ibaragi-ken 



(74) Agent: NAGAI S'liozo, Patent Attorney (and 2 others) 



(continued on final papc) 



(54) [ Tide of the Invention J Cyanophenyl derivative 
(57) [ Abstract ] (amended) 

[ Problem j To provide a cyanophenyl derivative having anti-androgenic activity, and 
useful in preventing or treating prostate cancer, prostate hypertrophy and the like. 
[ Solution j A novel pipewdno-nbrtituted cyanophenyl derivative represented by 
general formula (I): 

*>& 




having bonded to a nitrogen atom on the pipeline ring a substituted sulphamoyl group 
or substituted carbamoyl group having a heterocyclic moiety, aryl moiety etc and 
opfonal ly having a substituent group; a drug containing same as an active ingredient- and 
as a specific exemplary compound of (I), the compound tran^-|4-(4-fluorobenzoyl)-2 5- 
dimethylpipcrazin- l.yl;]-2^rifluorometliylben2onitriln 



[ Claims J 

I Claim 1 J Piperazino-subslituted cyanophenyl derivative Rented by general formula 
(I), or salt thereof. 

L Chemical Formula I J 

in 

(Symbols in the formula have the following meanings. R\ R 3 : identical or different 
moieties seated from hydrogen, halogen, cyano, halogcno lower alky,, nun, earboxy. 
lower alkyl, R°-A, R 7 -S(0) r -, lower alkyKX^O.)- or lower alkyI-0-C(=0)-R 3 R 3 
R : identical or different moieties selected from hydrogen, lower alkyl, carbamoyl' 



\ 



optionally substiluted wi ,h ( or 2 lower alkyl groups, lower a]kyl-C<=0>. or lower 
alkyl-O-OO)-: R 3 , R*. R 4 or R* may al S o bond ,o any aaroc or different carbon, on a 
saturated ring containing two nitrogen atoms. 

R': hydrogen, halogeno lower alky], optionally substituted aryl-lowcr alkyl- O- 
opfonally substituted hetcrocycle-lower alkyl- 0, earboxyl, lower alky!-0-C(Jo) 
carbamoyl optionally substituted with 1 or 2 lower alkyf groups, optionally substituted 
aryUptionally substituted heterocyefc, optionally substituted cycloalkyl or 

^tof u° WCr alM *°" ; ^ hydr ° gen - ha,0 ^° *M. aryl, heterocycle. 
MR )R , or lower alkyl optionally having an OH or lower alkyl- O- substituent 
~ »>^"gw.., .v.vvci aiKVj.aryi, netcrocycle or N(R l *J R ,J -; R\ R 9 r™ R i2 ^w, 
identical or different moieties selected from hydrogen, lower aJkyl! aryi or heterocycle 
w,th *e proviso that R» and R* R«> and and R» and R» may join with adjacent ' 
nitrogen atoms to form rutrogen-containing heterocyclic systems which may optionally 
contain other hetcro atoms and optional ly have substituent:,. 
A: hydrogen or -NR 14 - 

R 14 : hydrogen optionally substituted lower alkyl, aryl, or heterocycle. with the proviso 
that R and R may join with adjacent nitrogen atoms to form a nitrogen-containing 
heterocycle which may optionally contain other hetero atoms and optionally have 
substitucnts. 

Alkl or Alk2: identical or different moieties selected from optionally branched 
optionally substituted lower alkylcne, lower alkenylcne, or lower alkynylenc 
k, n: identical or different numbers selected from 1, 2 and 3 
p, q: identical or different numbers selected from 0 and 1 
m: 1 or 2 

r: 0, 1 or 2 

X: .S(0)m, -Q=0)-, or-C<=S)- 

Y: a bond, oxygen, sulphur, -SO- or-S(0) r , or -NR 1S - 

with the proviso that where Visa bond, P Vq < J . Where p, q = 0 and Y is a bond at 
leas, one moiety selected from R-\ R» r\ r' is a moiety othef lhan 

J W 10 ^ optionally substituted lower alkyl. aryl, -C(=0)-R 16 , 0r -C(=0)-0-k If ' 
R ': hydrogen, optionally substituted lower alkyl, aryl 
Z, or Z*: identical or diffei-em moieties selected from CH and nitrogen ) 
L Claim 2 J Dru„ Comaining as an ^ .^.^ g ^ ^ 

Uaim I, or a pharmaceuticaJly acceptable salt thereof. 

f Oetai led Description of the Invention ] / 
[ 0001 ] 



I Field of Industrial Utilization ] The present invention relates to a novel cyanophenyl 
derivative useful asadrug, and especially as an anti-androgen drug; salts thereof; and 
drugs. 

( 0002 ] 

[ Prior Art j Androgen, one of the steroid hormones, is secreted by die testes and adrenal 
cortex, and gives rise to male hormonal action. Androgen is taken into target cells where 
it acts on androgen receptors, whereupon the androgen -receptor complexes dimerizc. The 
dirners then hind to the androgen response element on DNA, promoting synthesis of m- 
RNA to induce a protein having androgen action, producing various effects in the body 
(Prostate Suppl., 6. 1996, 45 -5 1, Trends in Endocrinology and Metabolism 1998 9(8> 
317-324). ^ * V 

I 0003 ] Disorders for which androgen i s an aggravating factor include prostate cancer, 
prostate hypertrophy, defeneration, hirsutism, baldness, acne and seborrhoea. 
Accordingly, anli-androgen drugs arc used to treat disorders in which androgen plays a 
part.. Anti-androgen drugs currently used clinically include compounds having a pseudo- 
Substrate steroid skeleton and compounds having a non-steroid skeleton. The former 
includes compounds such as chlormadinoae acetate; however such compounds lack 
adequate differentiation of action with respect to other structurally similar steroid., and 
are known to give rise to fluctuations in hormone levels in the blood, producing serious 
side effects such as depressed libido (Jpn. J. Clin. Oncol., 1993, 23 (3), 178-185). 
Compounds having a non-steroid skeleton, on the other hand, include flutamidc (Kokai 
49-8 1 332), bicalutamide (GB 8221421, WO 95/19770) and other acyl anilide derivatives 
but these do not exhibit adequate levels of anti-androgen activity. Thus, in treatment of ' 
prostate cancer concomitant, use of an LH-RU agonist is common practice (Nipponrinsho, 
1998. 56(8), 2124 -2128). As compounds having a piperazinocyanophenyl skeleton iherc 
have been disclosed a substance having oxytocin and vasopressin receptor antagonism 
(W095/25443) and a substance having 5HTrcceptor antagonism (WO 967025 25): a cell 
interaction inhibitor is disclosed in DE 4234295 ; an intermediate for production of a cell 
adhesion inhibitor is disclosed in W097/2245: and substances having anticancer action 
are disclosed in WO98/00402 and W098/21648. However, none of these teaches or 
suggests ami -androgen action. 
[0004] 

( Problems the Invention Is Intended to Solve ] The object of the present invention relates 
to a novel cyanophenyl derivative useful as a drug and especially as an anli-androgen 
drug; salts thereof; and drugs. 
I 0005 ] 



[ Means for Solving the Problems ] As a result of extensive research conducted by the 
inventors with the object of overcoming the abovementioned problems pertaining to 
existing anti-androgen drugs, (he inventors arrived at the unexpected discovery thai a 
novel cyaiiophenyl derivative bearing a substituted carbamoyl or substituted sulphamoyl 
moiety has strong anii-androgen action, as well as good activity when administered orally. 
The present invention was perfected on the basis of this discovery. Specified ly, the 
invention relates to a cyanophenyl derivative represented by general formula (I), or salt 
thei-eof. 
£0006 J 

[ Chemical Formula 2 j 



(Symbols in the formula have the following meanings. 

R 1 , R 2 : identical or different moieties selected from hydrogen, halogen, cyano, halogcno 
lower alkyl. nitro. carboxyl, lower alkyl, R f, -A-, R 7 -S(0),-, lower alkyl-C(=0)- or lower 
alkyl-O-C(=0>: 

R\ R , R , R : identical or different moieties selected from hydrogen, lower alkyl, 
carbamoyl optionally substituted with 1 or 2 lower alkyl groups, lower alkyl-C(=0)- or 
lower alkyJ-0-C(=0)-: 

R 3 . R\ R 4 or R 4 may also bond to any same or different carbons on a saturated ring 
containing two nitrogen atoms. 

R 5 : hydrogen, halogcno lower alkyl, optionally substituted aryl-lower alkyl- O-, 
optionally substituted hcterocych>Iower alkyl- 0-, carboxyl, lower alkyl -0-C(=0)-, 
carbamoyl optionally substituted with 1 or 2 lower alkyl groups, optionally substituted 
aryl, optionally substituted heterocycle, optionally substituted cycloalkyl or 
N(R 6 )R v -] 0 wer alkyl-O-; 

R' 1 : hydrogen, halogcno lower alkyl. aryl, heterocycle, N(R m )R n , or lower alkyl 
optionally having an OH or lower alkyl- O- subsliluem 
R : hydrogen, lower alkyl, aryl, heterocycle or N(R 12 )R n -; 

R , R . R , R", R 12 » R 13 : identical or different moieties selected from hydrogen, lower 
alkyl, aryl or heterocycle. 



with die proviso that R« and R» R 10 and *« and R » and R« may join with adjacent 
mitogen atoms to form nitrogen-containing heterocyclic systems which may optionally 
contain other hctero atoms and optionally have substituents. 
A: hydrogen or -NR 14 - 

R": hydrogen, optionally substituted lower alkyl. aryl, or heterocycle, with the proviso 
that R and R may join with adjacent nitrogen atoms to form a nitrogen-containing 
hetcrocyclrc system which may optionally contain other hetero atoms and optionally have 
suhstituents. 

Alk 1 or Alk2: identical or different moieties selected from optionally branched 
optionally substituted lower alkylene. lower aikenyicne, or lower alkynylenc 
k, n: ideiilica! or diffcrenC numbers selected from 1 , 2 and 3 
p, q: identical or different numbers selected from 0 and 1 
m: 1 or 2 

r: 0, 1 or 2 

X: S(0)m, -C(=Oh or -C(=S)- 

Y: a bond, oxygen. Sulphur, -SO- or -S(0) r , or -NR 15 - 

with the proviso that where Y is a bond, p + q <1 . Where p, q = 0 and Y is a bond at. 

tout one moiety selected from R 3 , R 3 ', R 4 , R* i, a moiety other than hydrogen . 

R : hydrogen, optionally substituted lower alkyl. aryl, -C0=O)-R« or -C(=0)-0-R 16 

R b : hydrogen, optionally substituted lower alkyl, aryl 

Z, or Z 2 : identical or different moieties selected from CH and nitrogen ) 

The invention further relates to a drug containing as an active ingredient a cyanophenyl 

derivative represented by the preceding general formula, or a pharmaceutical ly acceptable 

salt thereof. More preferably, a therapeutic drug for disorders- in which androgen is an 

aggravating factor, containing as an active ingredient a cyanophenyl derivative 

represented by general formula (!) or a pharmaceutical^ acceptable salt thereof disorders 

m winch androgen is an aggravating factor being prostate cancer, prostate hypertrophy 

detcminization, hirsutism, baldness, acne and seborrhoca. in especially preferred practice 

a drug composition for treatment of prostate cancer or prostate hypertrophy, containing as 

an active mgredient a cyanophenyl derivative represented by general formula (I) or a 

pharmaceutical^- acceptable salt thereof. 

[0007] 

[ Description of the Embodiments ] A fuller description of compound, represented by 
genera, formula (I) follows. In the general formula definitions herein, unless indicated 
otherwise, the term W refers to a norma, or branched carbon chain having a carbon 
number of from I to 6. Optionally substituted aryl, heterocyclic or cycloalkyl moieties 



may have from 1 to 3 substituents on die ring. Substituents herein refers to ordinary 
SUbsftuent group, commonly used in the field of substituent groups examples being 
optionally OH-substituled lower alkyl. OH, lower alkyl-O-CO, lower alkyJ-O- lower 
alkyl-O-lower alky], lower alkyl-O- lower alkyl-O-, lower alkyl-S. lower M-S(^ 
^■M-SfO)>-^ 

halogeno lower alkyl, halogeno lower alkyl-O-, halogeno lower alkyl- O-lower alkyl ' 
opconally substituted cycloaikyl, optionally substituted cycloalkyl-lower alkvl halogen 
cyano, NO,, NH,. oxo, carboxyl or lower alkyl, substituted carbamoyl, mono- or di-lower 
alkyl-amino, mono- or di-lower alkyl -am ino-sub,titu Led lower alkyl-O-, optionally 1 or 2 
lower alkyl, lower alky,-C(=Oj- or lower a.kyl-0-C<=0)- -substituted amino, amino-O- I 
or 2 owe alkyl-substituted Su.phamoyl, optionally substituted ary], optionally substituted 
aryl-lower alkyl. optionally substituted atyl-Jower aikyl-O-, optionally substitt.ted aryl-O 
optionally substituted aryl-S, optionally substituted aryl-CXX optionally substituted ' 
aryl-SO-, opuonally substituted aryj-SO r . optionally substituted aryl-CO-NH- optionally 
substituted aryl-SO.-NH-, optionally substituted heterocycle, optionally substituted 
heterocyclc-O-, optionally .substituted hetcroeyclc-S-, optionally substituted 
heterooycte-CO-, optionally substituted heterocyde-SO-, optionally substituted 
heterocycle- SO,-, optionally substituted hcterocycle-lower alkyl optionally substituted 
heterocycle-CO-NH, optionally substituted heterocy C le^0 2 -NH- ; optionally .substituted 
licterocyele-lower alkyl-O, optionally substituted hcterocycle-lower alkyl-CO 
optionally substituted heterocycle-lower alkyl-O-lower alkyl, etc. Especially preferred 
arc halogen, lower alkyl, lower alkyl-O-, lower alkyl-C(=0)-, lower alkyl -0-C>0)- 
lower alkyl-S-. lower alkyl-S(=0)-, lower alky^(0) 2% lower alkyl-O-lower alkyl-O- 
cyano, nitro, oxo, (=0), mono- or di-lowcr ulkyl-amino-subsiituted lower aikyl-O- 
opttonally 1 or 2 lower alkyl, lower alkyl-C(=0> or lower alkyl-O-C^O)- -substituted 
am.no, ammo-O-, lower alkyl-substituted carbamoyl, optionally 1 or 2 lower alkyl- 
substituted sulphamoyl, carboxyl, halogeno lower alkyl, halogeno lower alkyl-O- 
halogeno lower alkyl-O- lower alkyl-. optionally substituted aryl-O, optionally ' 
subsisted a.yl-C(=0)-, optionally substituted hetcrocycle, optionally substituted 
hetcrocycle-lower alkyl. optionally substituted heterocycle-O-, optionally substituted 
hetcroeycle-CO-, optionally substituted heterocyclc-lower alkyl-O-, optionally substituted 
heteroeycle-lower alkyl-C(>, optionally substituted heteroc-ycle-lower alkyl-O-lower 
alkyl - or OH. "Optionally substituted" herein means that the moiety may have 
sub.st,ruents. Exemplary preferred substituents are lower alkyl, halogen and urvMowcr 
alkyl. Lower alkyl" is preferably a normal or branched lower alkyl having a carbon 
number of from 1 to 0. for example, methyl, ethyl, n-propyl, isopropyl. n-butyl, isobutyl 



sec-butyl, leit-bulyl, n-pemyl or n-hexyl. Substkucms for optionally .substituted lower 
alkyfa mclude halogen or aryl substitucnis. -Lower alkylenc" is preferably a normal or 
branched lower alkylenc having a carbon number of from I to 6, for example, methylene 
ethylene, propylene, isopropylenc, butylcne, pcntamethylene or hexamethylene AC,,' 
alkylene is preferred. Tower alkenylene" u preferably a normal or branched lower ' 
alkenylene having a carbon number of from 2 to 6 and containing at least one double 
bond ai any position; a C 2 4 alkenylene is preferred. "Lower alkynylene" is preferably a 
normal or branched lower alkynylene having a carbon number of from 2 lo 6 and 
containing at least one triple bond at. any position; a C« alkynylene is preferred. "Aryl" 
refers to a C 6 ., 2 aromatic hydrocarbon moiety, for example, phenyl, a-naphthyj, p. 
naphthyl or biphcnyl. A C 6 . )0 moiety is preferred. "Halogen" refers for example to an 
atom of fluorine, chlorine, bromine or iodine. 

[ 0008 ] The lower alkyl moiety of the "halogeno lower alkyl- is preferably one of the 
C,« alkyl moieties listed above; exemplary halogeno C l4 alkyl groups are fluoromethyl 
difluoromethyl. trifluoromethyl, chlorometllyl, dichloromcthyl. trichloromethyl 2- 
fluorocthyl, 2.2-difluoroethyl. 2,2,2-trifIuoroelhyl. 2-chloroelhyl, 2,2-dichlorocthvl, 2 2 2- 
tnchloroethyl, 2-brotnoeihyl and 2-iodoethyI; trifluoromethyl is preferred. "Cycloalkyl" 
refers to a C a . 10 3- to 8-membcrcd hydrocarbon moiety for example, cyclopropyl, 
cyclobutyl, cyclopentyl. cydohcxyl, cycloheptyl, cyclooctyl etc. "Hcierocycle" refers to a 
5- to 6-mcmbered heteroaryl moicly or saturated heterocycle containing from 1 to 4 
hctero atoms selected from nitrogen, oxygen and sulphur, or to a bicyclic heteroaryl 
moiety resulting from fusion of the benzene ring with another heterocycle. Exemplary 
heteroaryl moieties are pyrrole, imidazole, piperazofe, pyridine, pyrazine, pyrimidine, 
pyndazmc, triazolc, thiophene, thiopyran. furan. pyran. dioxolan, thiazole. isoihiazole. 
ihiadiazole, rhiazinc, oxazole, isoxazole, oxadiazole, furazan. dioxazolc, oxadine, 
oxadiazine, dioxazinc, triazine, tetrazole etc.; saturated heterocycle, include pyrrolidinyl 
pipertdinyl, piperazinyl, morpholinyl, ihiomorpholinyl, oxyrane, oxetane. tetrahydrofuran 
tctrahydropyran, [1.4]dioxanc, tetrahydrothiophenc, H ,4jdioxane etc.; condensed 
heteroaryl moieties include indole, isoindolc, indazole, quinoline, quinazolinc, 
quinoxaline.. isoquinoline, benzoimidazole, benzothiophene, benzothiazole, benzofuran. 
benzofurazan, imidazopyridinc, imidazopyrazine, pyridopyridine, phthalazinc, 
mphlhylidcne, indolizijie, purine, qu.nolidinc, cinnoline, isocoumarin. coumarone etc 
Preferred moieties are pyridine, pyrimidine, thiophene, furan and other 5- or 6-membcred 
heteroaryl moieties containing 1 or 2 hetero atoms selected f,x>m nitrogen, oxygen and 
sulphur. 



[ 0009 ] *R* and R , R 0 and R». R» and R» or R 14 and R* may join with adjacent 
nitrogen atoms (o form nitrogen-containing heterocyclic systems which may optionally 
contain other hctero atoms and optionally have substituents" refers to 5- or 6-membered 
heterocyclic systems that include, in addition to the nitrogen atom adjacent to R 8 and R*. 
1 odicr helero atom selected from nitrogen, oxygen and sulphur; and optionally having 1 
or 2 substituents such as oxo, lower alkyl or aryl. The rings cited its saturated 
heterocyclic or hcteroaryl moieties defined in the preceding ' hcterocyclc" section include 
those having a bond on a nitrogen atom. Preferred examples arc pym)!idino, piperidino, 
morpholino, l-piperadinyl ( tbiomorpholino, 1-pyrrolyl, l-imidazolyl, 3-thioazolyl, 3- 
oxazolyl, l-pyridy! etc. Of the compounds herein, compounds having tertiary amine or 
sulphide moieties may be oxidized so that the nitrogen or sulphur is in the appropriate 
oxidation state, and these oxidized derivatives arc all encompassed [in the invention]. 
The compounds herein also include pharmaceutical^ acceptable pnito-drugs. 
Pharmaceutical])' acceptable proto-drugs are moieties that, tlirough solvolysis or being 
placed under physiological conditions, convert to primary amine, secondary amine. OH, 
COOH etc. herein. 

f 0010 J Compound (I) herein exists as different geometrical isomers depending on die 
amide linkage. Depending on substiluent type it may have one or more carbon, oxygen 
sulphur etc. chiral centres or axial asymmetry, and thus exist as an optical isomer such as 
(R), (S) etc., a raceme, or a diastercomer etc. Also depending on substituent type it may 
contain a double bond, and thus exist as a geometrical isomer such as (Z) or (E) isomer, 
or, based on a ring such as cyclohcxene etc., as a cis- or trans- isomer. These isomers, 
either in isolated form or in admixture, are encompassed in the invention. The 
compounds herein form salts. Specifically, they form acid addition salts with inorganic 
acids and organic acids, as well as salts with inorganic and organic bases; 
pharmaceutical^ acceptable salts are prcfcrred. Specific examples of such salts arc 
addition salts with hydrochloric acid, hydrobromic acid, hydroiodic acid, sulphuric acid, 
nitric acid, phosphoric acid and other such mineral acids, formic acid, acetic acid, 
propionic acid, oxalic acid, malonic acid, succinic acid fumaric acid, malcic acid, lactic 
acid, malic acid, tartaric acid., citric acid, methanesulphonic acid, ethancsulphonic acid, 
benzenesulphonic acid, (oluenesulphonic acid and other organic acids, aspartic acid, 
glutamic acid and other such acidic amino acids: sodium, potassium, magnesium, 
calcium, aluminium, lithium and other inorganic salts; and sails with methylamine, 
ethylamine, ethanolamine and other organic bases, or lysine, ornithine and other basic 
amino acids. Quaternary ammonium salts are also acceptable. Quaternary amjnonium 
salts specifically include lower alkyl halidcs. lower alkyl inflates, lower alkyl silaies 



; or 



benzyl hulides, preferably methyl iodide or benzyl chloride. The compounds herein also 
form hydraies or solvates with ethanol etc.; depending on the- compound these may have 
crystalline form, which are also encompassed [in the invention]. (Synthesis Methods) 
[ 00 1 1 ] First Synthesis Method 
T Chemical Formula 3 J 

a*-*^ on <»»> 

or reactive derivative thereof 
(Symbols are as defined above.) 

This synthesis route involves synthesizing compound (I) herein by reacting a substituted 
amine represented by general formula (II) or a salt thereof; with a compound represented 
by general formula (IE) or a reactive derivative thereof, and, where a protective group is 
present eliminating the protective group. Exemplary compound (111) reactive derivatives 
arecarboxylic acid methyl esters, ethyl esters, isobutyl esters, tert-butyl esters and other 
common esters, p-nitrophcnyl ester and other phenyl esters, acid chlorides, acid bromides 
and other acid halides, acid azides, 2.4-dinilrophenoI and other phenol compounds, active 
esters derived by reaction with 1-hydroxysuccinimidc. i-hydroxybenzotriazole (HOOt) or 
other iV-hydroxyamine compound, organic acid based mixed acid anhydrides derived 
from reactions with symmetric acid anhydrides, alkylcarboxylic acid hydrides or other 
halocarboxylic acid alkyl esters or with a pivaloyl halidc, phosphoric acid based mixed 
acid anhydrides derived from reactions with a combination of triphcnyl phosphine or 
other organophosphatc compound and A'-bromosuccinimidc or other activator, and other 
such mixed acid anhydrides, sulphonic acid anhydrides, sulphonyl chloride, sulphonyl 
bromide or 1-hydroxybenzotriazole synthesized from various sulphonyl chlorides and 
HOBl, and other derivatives containing activated sulphonic acid, isocyanate derivatives, 
tliioisocyauate derivatives, and sulphonyl chloride derivatives. When; a carboxylic acid is 
reacted as a free acid, or where reaction is carried out without isolating die active ester, it 
is desirable to use dicyclohcxyl carbodiimide (DCC), carbony] diimidazole, 
diphcjiylphosphoryl azide, dicdiylphosphoryl cyanide. l-ethyl-3(3- 
dimethylaminopropyDcarbodiimide hydrochloride (WSC), t-butyl isocyanate, 2-ch(oro-1- 
tnethyl pyridinium tosylate, 2-chloro-l -methyl pyridinium iodide, benzencsulphonyl 
chloride, cyanuric chloride or other condensing agent. Conversion of sulphonic acid or 
sodium salt thereof to sulphonyl chloride using phosphorus pentachloride, phosphorus 
oxycliloride or thionyl chloride is known, and sulfonamides may be synthesized in this 



way. Jn this instance it is desirable to use a solvent consisting of an amide derivative 
such as M-dimethylformainidc (DMT). Synthesis of sulphonamides from sodium 
sulphonate or other sulphonic aeid salt by reaction with an amine using an activator such 
as triphenylphosphinc dibromidc or triphenylphosphine dichloride is also known, and 
these methods may be used to synthesize a sulphonamide from known sulphonic acid or 
salt thereof. 

E 0012 ] Of special usefulness herein is a reaction employing an acid anhyride or 
sulphonyl chloride, or conducted in the presence of an active ester, or a reaction with 
isocyanatc or thioisocyanate. Although depending on the reactive derivative or 
condensing agent used in the reaction, reaction is typically carried out in ordinary 
dichloromethane, dichlorocthane, chloroform or other halogenated hydrocarbon, benzene, 
toluene, xylene or other aromatic hydrocarbon, ether, tetrahydrofuran or other ether, 
acetic acid ethyl ester or other ester, acetonitrile, DMF, MA^dimethylacetamidc (DMA), 
vV-methylpyrrolidone, dimethyl imidazolidinonc or organic solvent that is inert with 
respect to the reaction; and depending on the reactive derivative is conducted under 
cooling or cooling/room temperature, at room temperature, or under healing, During the 
reaction it may be advantageous in some instances to use an excess of substituted amine 
(II) or to conduct the reaction in the presence of a base such as //-methyl morpholine, 
trimcthylaminc. trieihylamine. diisopropylelhylamine, AW-dimethylajiilinc. pyridine. 
//,iV-dimcthylaiuinop)Tidine (DMAPj, picoline, lutidine, colliding K8- 
diazabicyclo[5.4.01undec-7-ene (DBU), or l,5-diazabicyclo[4,3,0Jnon-5-ene (DBN), so 
that the reaction proceeds smoothly. Pyridine and the like can also be used as a solvent. In 
some instances it is desirable lor oxygen, sulphur, nitrogen or other atoms present in the 
molecule to hind to a protective group; protective groups for this purpose are discussed 
by Greene and Wuts, "Protective Groups in Organic Synthesis".. 2nd ed., and may be used 
as appropriate for the reaction conditions. 
[00131 Second Synthesis Method 
[ Chemical Formula 4 J 




(Symbols are as defined above. L denotes a leaving group.) 

This synthesis method is a method for synthesizing compound (I) herein, and involves 
reacting a compound represented by general formula (IV) or (VII) and having a leaving 
group, with a compound represented by general formula (V) or (VI) or a reactive 
derivative thereof; and, where a protective group is present, eliminating the protective 
group. Exemplary leaving groups in compounds (IV) and (VII) are fluoro, chloro f bromo, 
iodide and other halogen derivatives, methancsulphonatc, benzenes ulphonatc, 
toluencsulphonate, trinuoroinethanesulphonate and other sulphonate derivatives; and so 
that die reaction proceeds smoothly, anywhere from a catalytic amount to an excess of 
sodium iodide, potassium iodide, telrabulyl ammonium bromide or other quaternary 
ammonium salt halide may be used. Reactive derivatives of compounds (V) and (VI) 
include metal salts (e.g. lithium, sodium, potassium, cesium, cerium etc,), quaternary 
ammonium salts etc. Conducting the reaction in the reaction system in the presence of 
lithium carbonate, sodium carbonate, potassium carbonate., calcium carbonate, sodium 
hydrogencarbonate, sodium hydroxide, potassium hydroxide, barium hydroxide, sodium 
hydride or other inorganic salt, triethanol amine, poLassium butoxide, sodium methoxide, 
tricthyl amine, disopropylethylamine, lithium diisopropyl amide, sodium 
hexamcthyldisilazide, potassium hexamethyldisila^ide, lithium hexamcthyldisihizide, 
M/V-dimethyl aniline, pyridine, DMAP, picolinc, lutidine, collidine, l>BU DBN or other 
organic base is advantageous in terms of the reaction proceeding smoothly. Pyridine etc, 
can also be used as a solvent. Although dependent, on the compound, base etc. used, the 
reaction is typically can ted out in dichlorurnethane.. dichlorocthane, chloroform or other 
halogciiatcd hydrocarbon, benzene, toluene., xylene or other aromatic hydrocarbon, 
methanol, ethanol, 2-eihoxyethanol or other alcohol, ether, tetrahydrofuran or other ether 



acetic acid ethyl ester or other ester, acetone, methyl ethyl ketone, nitromethane. 
acelonitrile, DMF. DMA, ;V-methyl pyrrolidone. dimethyl imidazolidinone, dimethyl 
sulphoxide, hexamctliyl phosphoraniide, l3-dimethyl-3,4 ; 5,6-tetrahydro-2(lH)- 
pyrimidinone, l,3-dimcthyl-2- imidazolidinone, or other such organic solvent which is 
inert with respect to the reaction: and depending on the reactive derivative and base used, 
may he carried out conducted under cooling or cooling/room temperature, or at room 
lempe raturc/hcating. 
[ 0014 J Third Synthesis Method 
f Chemical Formula 5 ] 



ft'> 




W of reactive derivative thereof 



(Symbols arc as defined above. Rx and Ry denote hydrogen, lower alkyl, aryl, 
heterocycle, -0-(sub$liluted)alkyl f - 0- (subs cituted)aryl or -O- (substituted) heterocycle) 
This synthesis method is another method for synthesizing compound (la) herein, and 
involves reacting a compound represented by general formula (VUi) with a compound 
represented by general formula (V) or a reactive derivative thereof; and, where a 
protective group is present, eliminating the protective group. During ihe reaction il is 
possible to use various conditions known as conjugate addition. Exemplary reactive 
derivatives of compound (V) include metal salts (e.g, lithium, sodium, potassium, cesium, 
cerium, copper), quaternary ammonium salts etc. Conducting the reaction in the reaction 
system in the presence of litliium carbonate, sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydrogencarbonatc, sodium hydroxide, potassium hydroxide, 
barium hydroxide, sodium hydride or other inorganic salt, trieihylaminc, potassium 
butoxide, sodium methoxide, disopropylethylamine, lithium diisopropylamide, sodium 
hcxamethyldisilazide, potassium hexamethyldisilazide, lithium hexamcthyldisilazide, 
^V-dimelhyl aniline, pyridine, DMAP, picolinc, Jutidine, coUidine, DHU, DBN or other 
organic base is advantageous in terms of the reaction proceeding smoothly. Pyridine etc. 
can also be used as a solvent The reaction may also be carried out under various acidic 



conditions such as f those brought about with] acetic acid, trifluoroacetic acid., tosylic acid 
or other organic acid, ammonium chloride, hydrochloric acid, sulphuric acid or other 
inorganic acid, boron trifluoridc, ammonium chloride, tin(IV) chloride or other Lewis 
acid, or an acidic ion exchange resin or silica gel. Acetic acid and the like can also be 
used as a solvent. Although dependent on the compound, base etc, used, the reaction is 
typically carried out in dichloromethane, dichloroethane. chloroform or other halogcnatcd 
hydrocarbon, benzene, toluene, xylene or other aromatic hydrocarbon, methanol., ethanol 
isopropanol, isoamyl alcohol, l-bulanol, 2-e(hoxyethanol or other alcohol, ether, 
telrahydrofuran or other ether, acetic acid ethyl ester or other ester, acetone, methyl ethyl 
ketone, nitromcthane, acetonitrile, DMT, DMA, A r -meLhyl pyrrolidone, dimethyl 
imidazolidinonc, dimethyl sulphoxide, hexamcthyl phosphoramidc, l,3-dimethyl-3A5,6- 
tctrahydro-2{ I H)-pyrimidinone. 1 ,3 -dimethyl- 2- imidazolidinone, or other such organic 
solvent which is inert with respect to the reaction; and depending on the reactive 
derivative and base used, may be carried out conducted under cooling or cooling/room 
temperature, or at room temperature/heating, 
f 00 1 5 1 Fourth Synthesis Method 
[ Chemical Formula 6 ] 




(Symbols are as defined above.) 

This synthesis method is another method for synthesizing compound (lb) herein by 
cyclization of a compound represented by general formula (XI), In this reaction, an 
aldehyde or ketone and acetal, kelal, thioketal or other carbonyl equivalent may be used 
for cyclizaiion. The reaclion can typically be carried out under the acidic conditions 
listed in the third synthesis method or under basic conditions, typically in 
dichloromcthanc, dichlorocthane, chloroform or other halogenated hydrocarbon, benzene, 
toluene, xylene or other aromatic hydrocarbon, ether, letrahydrofuran or other ether, 
acelic acid ethyl ester or other ester, DMF, DMA, dimethyl sulphoxide or other such 
organic solvent which is inert with respect to the reaction; and depending on the reactive 



derivative, may be carried out conducted under cooling or cooling/room temperature, or 
at room temperature/healing. Organic acids such as acetic acid or trifluoroacetic acid arc 
especially preferred. 

[ 0016 ] Compounds herein synthesized by the methods described hereinabove may be 
subjected to reactions known in the art, such as oxidation reduction, esteiification, 
amidation. hydrolysis, condensation or substitution, to convert the functional group to 
effect conversion to another compound herein; some of these are given in the Synthesis 
Examples. Compounds herein synthesized in tills way may be isolated in free form or as 
a sail, hydrate or .solvate. Salts of compound (I) herein may be synthesized by a salt- 
forming reaction using ordinary methods. Compounds may be isolated by extraction, 
concentration, distillation, crystallization, filtration, recrystallization, various 
chromatographic techniques or other common chemical procedure. The various isomers 
may be synthesized selectively by selecting the appropriate starting material compounds, 
rcactants and reaction conditions; or separated utilizing physical differences among 
isomers. For example, in the case of optical isomers, by selecting the appropriate starting 
material or by resolving a racemic compound (for example, optica! resolution by deriving 
a diastereomcr salt, typically with an optically active base) it is possible to derive a 
chemically pure isomer. Drug preparations containing one or two or more of the 
compounds herein, their salts or pharmaceutical I y acceptable proto-drugs as active 
ingredients may be prepared using curriers, vehicles, and other adjuvants commonly used 
in pharmaceutical preparation. 

[ 0017 ] [The preparation^ may be administered orally as a tablet, pill, capsule, granules, 
powder, liquid; or parenterally as an injection (intravenous, intramuscular, etc.). 
suppository * transdermally etc. Dosage will depend on the age, sex etc. of the patient and 
may be selected appropriately for the individual, but typically the oral dosage for an adult 
is about 0.01 -500 mg per day, and the parenteral dosage for an adult about 0.001 -50 mg 
per day, and this is administered once or divided and administered 2-4 times. Orally 
administered solid compositions herein include tablets, powders and granules. These 
solid compositions may be admixed with one or more active ingredients, at least one 
inactive diluent (e.g. lactose, mannitol, glucose, hydroxypix>pyl cellulose, microcryslalline 
cellulose, starch, polyvinyl pyirolidone, or magnesium metasilicate aluminale). 
Compositions may also include, using ordinary methods, adjuvants other lhaii inert 
diluents, such as magnesium stcaratc and other lubricants, calcium earboxymcthyl 
cellulose and other disintegrants, lactose and other stabilizers, or glutamic acid, aspartic 
acid and other solubilizing agents. Tablets and pills may be sugar coated or gastric- 



coated/en teriocoatcd with a film of sucrose, gelatin, hydroxypropyl cellulose, 
hydroxypropylincthyl cellulose phthalate etc. 

[ 0018 J Liquid compositions for oral administration include pharmaceutical acceptable 
emulsions, solutions, suspensions, syrups, elixirs etc, and contain commonly used 
inactive diluents such as purified water and cthanol The compositions may in addition to 
inactive diluents contain adjuvants such as moistening agents and suspensions, 
sweeteners, flavourings, fragrances, or preservatives. Injections for parenteral 
administration include sterile, aqueous or nonaqueous solutions, suspensions and 
emulsions. Aqueous solutions and suspensions may contain, for example, distilled water 
for injections or physiological saline. Nonaqueous solutions and Suspensions may 
contain, for example, propylene glycol, polyethylene glycol, olive oil or other vegetable 
oil, cthanol or other alcohol, POLYSORB ATE 80 (trade name) etc. The compositions 
may additionally contain preservatives, lubricants, emulsificrs, dispcrsants, stabilizers 
(e.g. lactose), stabilizing agents (e.g. glutamic acid, aspartic acid) and other such 
adjuvants- [Compositions] may be sterilized by filtration through a bacteria-trapping 
filter, by including a bactericide, or by irradiation. Sterile solid compositions may be 
dissolved in sterile water or a sterile injection solvent prior to use. 
[ 0019 ] A fuller understanding of the invention is provided through the following 
examples. The examples should not be construed as limiting of the invention. The 
following reference examples describe the method of preparation of the starting material 
compounds employed in the examples. 
[ 0020 ] Reference Example 1-1 

Tr ans-4-(2 ,5 -d imct hy 1 p ipe raz i 1 1 - 1 - y Q-2- tri fl uoromethy 1 benzon itrile 
4-fluoro-2-tiifluororn ethyl henzotriazole (1 g) and trans-2,5-dimcthylpipcrazinc (2.4 g) 
were dissolved in OMF (30 ml) and heated overnight at 80"C, Water was added to the 
reaction liquid, which was then extracted with cdtyl acetate and dried over anhydrous 
sodium sulphate. The solvent was distilled out in vacuo. The residuum was purified by 
silica gel column chromatography; L3 g of the titled compound was obtained from the 
chloroform-methanol (10:1 v/v) clutcd fraction, Reference Examples 1-2 to 1-7 were 
synthesized analogously to Reference Example I - 1 . Structures and properties arc given 
in Table 1. 

Reference Example 2 

Synthesis of t-butyl 3-methylpipercizine-l-carboxylate 

Undercooling with ice, 15 ml of DBOC (10,9 g) retrahydrofuran (THE) solution was 
added to 150 ml of 2 -methyl pipciazinc (10 g) THF solution. After stirring overnight the 
solvent was distilled out in vacuo. Water was added to the residue* and after extraction 



with ethyl acetate the organic layer was dried, and the solvent distilled oul in vacuo* to 
give 8,94 g of the titled compound in die foim of a yellow oily substance. 
Reference Example 3 
t-butyl 4-(4-eyano-3-trifluoiiomethylph^^ 

Hie t-butyl 3-mcthylpiperazinc-l-carboxylale (4,46 g) synthesized in Reference Example 
2, 4-fluoro-3-trifluoromethyl benzonitrile (6.74 g) and diisopropylethylamine (7.76 ml) 
were placed in DMF (50 ml) and stirred for 2 days at 100°C The reaction liquid was 
diluted with water, and after extraction with ethyl acetate the organic layer was dried, and 
the solvent distilled out in vacuo. The residuum was purified by silica gel column 
chromatography; 5 .6 g of the titled compound, in the form of white crystals, was obtained 
from the hexane-cthyl acetate (3:1 v/v) eluted fraction, 
[ 0021 ] Reference Example 4 

4-(2-methylpipcrazin- 1 -yl)-2-trifluorornethyl benzonitrile 

The t-butyl 4-(4<yan()-3-trifluoromethylphenyl)'3-niethylpiperaziiic-l -carboxylale 
(2.85 g) synthesized in Reference Example 3 was placed in trifluoroacetic acid (50 ml) 
and stirred tor 2 hours at Q"C -room temperature. The solvent was distilled out in vacuo, 
and after neutralization with saturated sodium bicarbonate solution and extraction with 
ethyl acetate, the organic layer was dried, and the solvent distilled out in vacuo. The 
residuum was purified by silica gel column chromatography; 5.6 g of the titled 
compound, in the form of pale yellow-white crystals, was obtained from the chloroform- 
methanol-28% aqueous ammonia (10:1:0. 1 v/v/v) eluted fraction. Properties for 
Reference Examples 2 -4 are given in are given in Table 2, Reference Example II. 
Reference Example 5 

4-(4-benzyl-2-isopropyl-3-oxopiperazin- 1 -yl)-2-trifluoromethyl benzonitrile 
Dii.sopropylamine (1.22 ml) was dissolved in THF (20 ml) r and 1.55 M butyl 
lithium/hexane solution (5.6 ml) at -20°C was added thereto, followed by stirring for 10 
minutes and then cooling to 78°C An anhydrous THF. solution (20 ml) of the 4-(4- 
benzyl-3-oxopiperazin-l-yl)-2-trifluoromelhyl benzonitrile (2.08 g) synthesized in 
Reference Example 1-6 was added drop wise, and after stirring for 20 minutes, isopropyl 
iodide (0,87 ml) was added. After bringing up to room temperature and stirring for one 
hour, the reaction liquid was poured into saturated ammonium chloride solution, and after 
extraction with ethyl acetate the organic layer was dried, and the solvent distilled out in 
vacuo. The residuum was purified by silica gel column chromatography; 1.4 g ol the 
titled compound, in the form of a frothy substance, was obtained from the hcxane -ethyl 
acetate (I: I v/v) eluted fraction. 
Reference Example 6-1 



4-(4-benzyl-2-isopropylpiperazin-l-yi)-2-trifluoromcthyl benzoniirile 
To an anhydrous TKF solution (20 ml) of ihe 4-(4-bcnzyl-2-isopropyl-3-oxopiperazin-l- 
y])-2-trifluoromethyl henzonitrilc (1.36 g) synthesized in Reference Example 5 was added 
dropwise 1 M borane-THF solution (7.1 ml) AlO^C, and stirred for one hour. Temperature 
was then brought up to room temperature, and stirring was continued for an additional 6 
hours. Methanol (L5 ml) and 1 N hydrochloric acid (34 ml) were added and after 
heating/refluxing for 15 minutes the reaction solution was concentrated in vacuo. After 
neutralization with saturated sodium bicarbonate solution and extraction with ethyl 
acetate the organic layer was dried, and the solvent distilled out in vacuo. The residuum 
was purified by silica gel column chromatography; 1.22 g of the tilled compound, in the 
form of an oily substance, was obtained from the hcxanc-ethyl acetate (5:1 v/v) eluted 
fraction. 

Reference Example 6-2 was synthesized analogously to Reference Example 6-1 . 
Reference Example 7-1 

4-(2-isopropylpiperazin-l -yl)-2-trifluoromcthyl benzonitrile 
The4-(^-henzyl-2-isopropylpiperaziii-Nyl)-2-trifluoromethyl benzonitrile (L17 g) 
synthesized in Reference Kx ample 6-1 and 10% palladium carbon (120 mg) were placed 
in methanol (25 ml) and stirred for 9 hours at room temperature under nitrogen at normal 
pressure. The insoluble matter was filtered out with eelite, the filtrate concentrated in 
vacuo, and the residuum purified by silica gel column chromatography. 0,79 g of the 
titled compound, in the form of a yellow oily substance, was obtained from the 
chloroform-methanoJ-29% aqueous ammonia (10:1:0.1 v/v/v) eluted fraction. Reference 
Example 7-2 was synthesized analogously to Reference Example 7-1. Properties for 
Reference Examples 5 to 7-2 arc given in arc given in fable 2, Reference Example m. 
[ 0022 ] Reference Example 8-1 

N.[2-(4-cyano-3-trif]uoroincthylanilino)-Ll-dimcthylethyl)-4-fluorobenzeiie 
sulphonamide 

4-(2-amino-2-methylpropylamino)-2-lrinuoromcthyl benzonitrile (1,0 g) was dissolved in 
dichloromethane (30 nil), 4-fluorobenzenesulphonyl chloride (833 mg) was added 
dropwise % followed by stirring at room temperature for 2.5 hours. Ethyl acetate was 
added, and after washing with water the material was dried and the solvent concentrated 
in vacuo. The residuum was purified by silica gel column chromatography; 1 .4 g of the 
titled compound was obtained from the hexane-ethyl acetate (1:1 v/v) eluted fraction. 
Subsequent crystallization from ethyl acetate-hex anc gave J ,08 g of the titled compound. 
Example 8-2 was synthesized analogously to Reference Example 8-1. 
N-l4-(4-cyano-3-trifluoroinethylanilino)butylJ-4-fluorobenzamide 



Reference Example 9- 1 

(2S, 5R)-4-(2,5-dimetiiylpiperai:in-l-yl)-2-trifluoromethyl bcji20nilrile 
(+/-)-trans-4-(2,5-dimetliylpiperazin-l-yl)-2'trifluoroT7iethyl benzonitrile (50 g) was 
dissolved in ethanol-water (9:1 v/v) (500 ml), and (-)-dibenzoyltartaric acid (I6\6 g) was 
added to obtain 21 .6 g of the salt. Subsequent rccrystallization from eihanol-water gave 
15.7 g of the sale. 30 g of this salt was suspended in toluene (200 ml), a 5% potassium 
carbonate aqueous solution (200 ml) was added, and the mixture was stirred for 2 hours at 
room temperature. After extraction with ethyl acetate the solvent was distilled out. 
yielding 18 g of the titled compound. 
Reference Example 9-2 

(2R. 5S)-trans-4-(2,5-dimcihylpipera7in-l^yl)-2-Lrifluoromctliyl benzonitrilc was 
synthesized by the same procedure as Reference Example 9-1, using <+)-dibcnzoyJtariaric 
acid 

Reference Example 10-1 

(2S, 5R)-4-(4-bcnzyl-2,5-dimethylpiperazin-l -yl)-2-trifluoromethy| bcnzonilrile 
To a solution of (2R, 5S)-l-benzyl-2,5-dimethylpiperazine (1.0 g) in pyridine (10 ml) 
were added 4-fluoro-2-trifluoromethyl benzonitrile (926 mg) and triethylamine (2.0 ml), 
stirring the mixture for 2 days at 90"C. The residuum obtained by concentrating the 
reaction liquid was purified by silica gel column chromatography; 620 mg of the titled 
compound, in the form of a white solid, was obtained from the u-hexane-cthyl acetate 
{9:2 v/v) eluted fraction. 
Reference Example 10-2 

(2S, 5R)-4-(4-allyl-2 ! 5-dimcthylpipera7:in-l-yl)-2-lrinuoromethyl benzonitrilc was 
synthesized by the same procedure as Reference Example 10-1, using (2R, 5S>i-allyl- 
2 .5 -di mcthylpiperazi ne . 
f 0023 ] Reference Example 11-1 

(2S, 5RH-{2,5-dimethylpipciazin-l-yI)-2-ti-ifluoromethyl benzonitrile 
To a solution of (2S, 5R)-4-(4-bcnzyl-2,5-dimethylpiperazin-l-yl)-2- irifiuoromcthyl 
benzonitrile (0.31 g) in dichloroethane (20 ml) was added 1-chlorocthyl chloroformaie 
(0.92 ml), stirring the mixture for 2 days under heating/reflux. The reaction liquid was 
concentrated, methanol (20 ml) was added, and the mixture was stared for 1 day under 
heating/reflux. The reaction liquid was concentrated and the residuum was purified by- 
silica gel column chromatography; 0. 1 9 g of the titled compound, in the form of a yellow 
oily substance, was obtained from the chloroform-methanol (9: 1 v/v) cluted fraction. The 
specific optical rotation of the compound and its behaviour in an optically active HPLC 



column matched lhat of the compound of Reference Example 11-1 prepared with (-)- 
DJBETA. 

Reference Example 1 1-2 

(2S, 5R)^-(2 ) 5-dimethylpiperazin-l-yl)-2-irifluoromethyl benzonitrile was synthesized 
by the same procedure as Reference Example ) 1-1 , from <2S, 5R)-4-(4-allyl-2,5- 
dimethylpipcrazin-l-yl)-2- trifluoromelhyl benzonitrile. 
Reference Ex ample 12 

4- (2-benzyl am i no-2 -mcthy I propyl amino)-2-tr i fl uoromcthy 1 ben zoni t rile 
4-(2-aitiiJio-2-melhylpropylajnino)-2-trifluon3meihyl benzonitrile (2.51 g) was dissolved 
in diehloromethane (50 ml), and to this were added acetic acid (0.6 ml) and henzaldehyde 
(1.09 ml). Sodium triacetoxy borohydride (3.1 g) was added and the mixture stirred 
overnight at room temperature. Saturated sodium bicarbonate aqueous solution was 
added, followed by extraction with dichloromcthane. The organic layer was dried and the 
solvent concentrated in vacuo. The residuum was purified by silica gel column 
chromatography; 3.2 g of the titled compound, in the form of a colourless oily substance, 
was obtained from the cthyJ acetate-hexane (1:1 v/v) clutcd fraction. 
Reference Example 13 

4-(4-henzyl-5 1 5-dimethyl-2-oxopiperazm- 1 -yt)-2-lrilluoromethyl betuonitri le 
4-(2-benzylamino-2-mcthylpropylamino)-2-trifluoromcthyl benzonitrile (2.52 g) was 
dissolved in THF (30 ml). To this were added water (15 ml) and 40% formalin 
(1.66 ml), stirring tor 14 hours while heating at 80 degrees. The solvent was 
concentrated, water was added, and extraction with ethyl acetate was performed, followed 
by in vacuo distillation of the organic layer. The residuum was purified by silica geJ 
column chromatography; 1 .58 g of the titled compound was obtained from the ethyl 
acetate- hex ane (1:1 v/v) eluted fraction. Properties for Reference Example 8-1 to 13 arc 
given in Table 3. The structures and properties of the above Reference Example 
compounds arc given in the following tables. Symbols appearing in the tables denote the 
following. 

Kef. No.: Reference Example number, DATA: physicochcmical properties, NMR: 
nuclear magnetic resonance spectrum (unless indicated otherwise, measured in DMSO-d^ 
TMS internal standard), MS: mass spectrometry values; Me: methyl, iPr: isopropyl, Ph: 
phenyl 

Remarks: Indicates configuration of compounds having R'\ U 4 (compounds not so 
denoted are compounds without racemes or steric isomers); or, for compounds that have 
formed salts, the salt. 
[0024] 
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L0027] Example 1-1 

trans^-r4-(4-fluonobcnzoyl)-2.5-dimethylpipcrazin-l-yl)l-2-lrifluoromeihy! bcn^onitrilc 
The trans-4-(2,5-diniethylpipera7.in-l-yI)-2-trifluoromethy| benzonitrile (300 mg) 
synthesized in Reference Example M was dissolved in dichloromethanc (10 ml), and to 



this was added pyridine (0.1 ml). Under ice chilling, p-fluoroben/oyl chloride (0.14 ml) 
was added dropwisc. After stirring for 2 hours at room temperature, saturated sodium 
bicarbonate aqueous solution was added, followed by extraction with dichlorotncthane. 
The organic layer was dried and the solvent concentrated in vacuo, The residuum was 
purified by silica gel column chromalography; 370 mg of the titled compound was 
obtained from the chloroform-meihanol (50: 1 v/v) eluled fraction. Subsequent 
recrystallization from ethyl acctatc-diisopropyl ether yielded 266 mg of Ihe titled 
compound in the form of colourless crystals. Examples 1-2 to 1-32 were synthesized 
analogously to Example 1-1 
Example 2-1 

(2S, 5R)-4-r4-(4-Huorophenylac^^ 
benzonitrile 

The (2S, SRH^^-dimcthylpiperazin-l-yl^Z-trinuoromethyl benzonitrile (500 mg) 
synthesized in Reference Example 9-1 and 4-flu orop heny I acetic acid (545 mg) were 
dissolved in DMF (7.5 ml), adding HOBt (477 mg) and tri ethyl ainine (0.5 ml). Next, 
under ice cliilling, WSC (750 mg) was added, followed by stirring for 3 hours at room 
temperature, 3 N sodium hydroxide aqueous solution was added, and an extraction with 
dichlorom ethane was perfonned. The organic layer was washed with 1 N hydrochloric 
acid and then with saturated saline, dried, and the solvent concentrated in vacuo. The 
residuum was purified by silica gel column chromatography; the tilled compound was 
oblained from the chloroform-methanol (200:1 v/v) clutcd fraction. Subsequent 
recrystallization from diethyl ether-diisopropyl ether yielded 425 mg of the tilled 
compound in the form of colourless crystals. Examples 2-2 to 2-23 were synthesized 
analogously to Example 2-1. 
[0028 J Example 3 

(2$, 5RM-r4-(2,5-dimethyl-3-pyridyImeth^^ 
benzonitrile 

3-pyridylmcthanol (141 mg) and potassium t-butoxide (14 1 mg) were suspended in THTF 
(10 ml) and stirred for 30 minutes. (2S, 5RH-(4-chloroacetyNZ5-dimethylpiperazin-l - 
yl)-2-trifluoiomethyl benzonitrile (141 mg) was added and stirred for 3 hours at 60 
degrees. Under ice chilling, ammonium chloride aqueous solution was added, followed 
by extraction with ethyl acetate. The solvent was concentrated in vacuo, and the 
residuum was then purified by silica gel column chromatography; 177 mg of the tided 
compound was obtained from the chloroform-methanol (20: 1 v/v) elutcd fraction. 
Example 4-1 



trans-442,5-dimethyl-4-{3-morpholinop]opionyl)pipcrazin-l-yl)]-2-trifluoix>melhyl 
benzonitrile monohydrochloridc 

trans^4-acrylo>-1-2,5-dimethylpipcra2in-l-yl)-2-trifluoromethyl benzonitrile (150 mg) 
and morpholine (140 mg) were dissolved in toluene (10 inl) and heated/refluxcd 
ovcrnighl. After concentrating flic solvent in vacuo the residuum was purified by silica 
gel column chromatography; 540 trig of the titled compound, in the form of an oily 
substance, was obtained from the chloroform-methanol (100:1 v/v) eluled fraction. This 
was dissolved in cthanol and 4 K ethyl acetate hydrochloride was added, yielding 450 mg 
of the tided compound, in the form of color crystals. Example 4-2 was synthesized 
analogously to Example 4-1. 
[0029] Example 5-1 

4H3-(4-nuor()benzoyl)^,4-dimcthyl-l-iniidaTOliditiyll-2-lrinuon)methyl benzonitrile 
The N*r4-(4-cyano-3-trifluoromcthylanilino)butylJ-4-fluorobenzamide (800 mg) 
synthesized in Reference Example 8-2 was suspended in acetic acid (15 ml), adding 
formalin (362 mg) and one drop of concentrated hydrochloric acid, followed by heating 
for 2 hours at 50 r 'C. The residuum obtained by distilling out the solvent was purified by 
silica gel column chromatography yielding 520 mg of the titled compound from the 
chloroform-methanol (100:2 v/v) elated fraction. Crystallization from methanol yielded 
343 mg of the titled compound. Example 5-2 was synthesized analogously to Example 5- 
1. 

Example 6 

(2S, 5R)-4-l2,5-dimcthyl-4-(4-pipeTidinyl)acctylpiperazin-l-yl)J-2-trirluoromethyl 
benzonitrile monohydoochloride 

The (2S, 5R)-4-[2,5-dimethyl-4-( l-(l,l-dimethylethoxycarbonyl)morpholin-4-yl) 
acetylpipcxazin-l-ylJ-2-trifluoromcthyl benzonitrile (1.84 g) synthesized in Example 2-22 
was dissolved in ethyl acetate (36 ml), adding 4 N ethyl acetate hydrochloride aqueous 
solution and stirring for 2 hours at room temperature. Ethyl acetate was added, and after 
washing with saturated potassium hydroxide solution the solvent was concentrated in 
vacuo. The residuum was crystallized from diethyl ether, and recrystallizcd from ethanol- 
diethyl ether, yielding 1.20 g of the tided compound. 
Example 7 

(2S, 5R)-4-l4-ll-(2-fluorobeiizylpipeia7in-4-yl)acelyl-2 > 5-diincthylpipera7.in-l-yl)1.2- 
trtfluoromethyl benzonitrile monohydrochloridc 

The (2S. 5R)-4-f2,5-dimethyM-(4-piperidinyl)acetylpiperazin- 1 -yl |-2-trifluoromethyl 
benzonitrile monohydrochloridc (300 mg) synthesized in Example 6 was dissolved in 
acetonitrile (5 ml), adding triethyJ amine (0.28 ml) and o-fltioTobenzyl chloride (0.J 2 ml) 



and then washing with saturated potassium carbonate solution. Ethyl acetate was added 
followed by washing with saturated potassium hydroxide solution. After distilling out the 
solvent the residuum was purified by silica gel column chromatography, yielding free 
compound from the chloroform -methanol (97:3 v/v) eluted fraction. To this was added 4 
N ethyl acetate hydrochloride to produce the hydrochloride, which was recrystallizcd 
from ethyl acetate-diisopropyl ether, yielding 340 mg of the titled compound. 
T0030] Example 8 

<2S, 5R)-4-[4-f2,5-dimcihyU-|4-(pyridinc-4-carbonyl)pipeiiditiyl)acetylpipera2in- 1 -yll- 
2-trifluoromethyl benzonitrile monohydrochloride 

The <2S, 5RM-|2.5-dimerhyl-4-(4-piperidinyl)acety!piperazi n -i ^ 

benzouitrile monohydrochloride (190 mg) synthesized in Example 6 was dissolved in 

DMF (4 ml), adding triethylamine (0.97 ml), isonicotinic acid (86 mg) and HOBt 

(95 mg), and also adding WSC (160 mg). After stirring overnight at room temperature, 

ethyl acetate was added, followed by washing with 1 N sodium hydroxide aqueous 

solution. Next, the organic layer was washed with 1 N hydrochloric acid and saturated 

saline, and the solvent was distilled out. The residuum was purified by silica gel column 

chromatography, yielding free compound from the chloroform-methanol (95:5 v/v) eluted 

fraction. To this was added 4 N ethyl acetate hydrocliloride to produce the hydrochloride. 

which was recrystallizcd from ethanul-diisopropyl ether, yielding 160 mgof the tilled 

compound. 

Example 9 

(2S, 5RM44-[4-(l-caibamoyl)pipcridjnylJacc(yI-2 ; 5-dimethylpiperazin-l-yll-2- 
trifluoromethyl benzonitrile 

The(2S. 5R)-442,5-dimethyl-4-(4-pipc^dinyl)aceiylpipcrazin-l-yl|.2-trifluoromethyl 
benzonitrile monohydrochloride (300 mg) synthesized in Example 6 was suspended in 
dichloromethane (5 ml), adding triethylamine (0.094 ml), stirring for 10 minutes, and 
then adding trimedtylsilylisocyanate (0.72 ml). After stirring overnight at room 
temperature, chloroform was added, followed by washing in saturated sodium bicarbonate 
aqueous solution. After distilling off the solvent, the residuum was purified by silica gel 
column chromatography, yielding 250 mg of the titled compound from the chlororbrm- 
mcthanol (93:7 v/v) eluted fraction. 
[0031 ] Example 10 

Ethyl (2R ; 5S)-4-r4-(4-cyano-3-trifti J oromethyl)phenyl-2,5-dimelhylpipcrazin-l- 
yllsul phony! benzoate 

The (2R, 5S)-4-[4-(4-cyano-3-trinuoromethyl)phenyl-2,5-dimediylpipei azin- 1 - 
yljsulphonylbcnzoic acid (500 mg 142 mg) synthesized in Example 1-8 was dissolved in 



DMF (15 ml), adding HOBl (82 mg). Next, WSC {1 17 mg) was added al room 
temperature, and after I hour ethanol (3 ml) was added, followed by stirring overnight. 
After adding ethyl acetate and washing with water, the material was washed with 
saturated saline, and die solvent concentrated in vacuo. The residuum was purified by 
silica gel column chromatography, yielding 133 mg of the tided compound from the ediyl 
acetate-hexane (1:1 v/v) elutcd fraction. 
Example 1 1 

(2S, 5R)-4-l2,5-dijnethyl-4-(pyridinc-3-sulphonyl)piperazin- 1 -ylJ-2-triiluoiomcthyl 
bcnzoniirile 

Triphcnylphosphinc dibromide (2.43 g) was suspended in acelonitrilc (10 ml), adding 
sodium pyridine-3-sulphonate ( 1 .0 g) and stirring for 10 hours at room temperature. The 
(2S, SR^^-CZS-dimcthylpiperazin-l-ylH-trinuoromethyl benzonitrile (453 mg) 
synthesized in Reference Example 9-1 was dissolved in acctonitrile (10 ml) and added 
dropwise under ice cooling, subsequently adding pyridine (0.5 ml) and stirring for 6 hours 
al room temperature. Water was added, followed by extraction with ethyl acetate. The 
organic layer was dried and the solvent was concentrated in vacuo; die residuum was 
purified by silica gel column chromatography, yielding the titled compound from the 
ethyl acetate-hcxane (1:1 v/v) elutcd fraction, which was crystallized from ethyl acctate- 
diisopropyJ ether to give 485 mg of crystals of the titled compound. The structures and 
properties of the above Examples arc given in the following tables. Symbols appearing in 
the tables have the same meanings as in the Reference Examples; definitions of additional 
symbols are given below. 

Ex.: Synthesis Example number, El: ethyh tBu: 1,1-dibutylcthyL Ac: acetyl 
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[Table 4] 
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1-e 



CO 
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1-7 1602 
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1*1 VlH.Bi^/CJ»M2f1H.wt 
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[ Table 5 ] 



<a 5) JO 1 -26 7 b 7>1 (P^UO I -26 4ft 



NC-Q-Q-X-Q-F 
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! Q 


. x ] DATA 

C ° l^ 85 S^HTCNMRa :3.3CW.70(fiH.m), 7.20-7.2B(1H^). 
L !™&7.34(3Hjifl > 7.50-7.57(2H.iJi) 


i* i 

I 




I -•w- 


CO }M8(FAJB)3B2[M+H)+;NMR*:1JSa^.Z(K2H.inJ.e6&- 
7.32(6H,m), 7.40-7.52(1H.m), 7.70-7.840 H.ofi 


J 


1^20 




S02 |M3<FAB) 428 [M+H|*;NMR « ;l.75-1.8S<2KnU 3.28- 
jaa5(2H.m). 3.403.4S(2KTn), 3.61-3«8(2H.n>), 3.72- 
3.76{2H^>,«.97-7.04f2H. m l. 7.2$-7.34(2H.m1. 7.70-7.82f3H m\ 




[ 1-27 


-<£| 


»W MS(FAB)442(M*Hl*tNMR0 ;t.32(6H,d^-e),3.0«.1&(2H^) 
H ft i 70BK * nl} ' 4 -">7-4.20(2H.m) l 7.05-7. 14(2H.m), 7,33{2H.<Jd 
|j=B,«,7.77(2Hjn),7 J 86-r.B4<2H.m) ^ 




1-29 I 




GS jHS(FAfi) 40t> IM*H]*;KW R $ X92(Wfi), CWM.54<2H,in), 
3.«5-3.72(2H.m>, 3.7S(2H.hi»). 7.05-7. 1CC2HM 7.27(2H.dcJ 
U-9.fi). 7.4e-7.63mH.mY7.a.V1Hrf.]=m ■ 


! 

j 

i 


I 




602 


|MS(FA8) 442 [M+HJ+;NMR J :1 J1(6W,«), 3^7-3.58f4H,rnj; " 
3.«*3.72{2HM 7.l2-7.18<1Hfl)). 7.18-7 Al(1Hjo). 7-44(2N/M. 
J-fl.81. 7.a»1H l d l J=W. 7iH)-7.&7(2Hm) ^ W 


| 




-5-, 




|MS(FAa; 459 [M+HJ+^JMR * :0.71(aH < (I.J-7) l 1.01(3Hjd **) ' 
?'^?^ 3{3H ' m) ' 3 -2«38t1 H,m). 3.55-3.83<lH.m). 3.70- 
3.78(1^). 3.t2-4J)2C2H 1 ni),7.T>7.25(2H 1 fn} 1 /^GHdd, J=9 
fi>. 7.7SftH.d>6), 7.?e-7«f2H.m) ^ ^' 


■ 


! 

L I 




CO 


M6(FAB) 392 [JA+Hf+flMR »:0.WM.22(3H,m), 7.13- 
7.35(4H.m), 7.45-7.B3(lHfl)), 7.8fl(1H,d.J-S> 





ExNo.! 



1-32 



too VI] 



structure 



DATA 



MS(FAB) 37*M+H]*;NMR d:0 .^1.22(3W,m), 7,15. " 
B.73{2H,mJ 

1*6] 



(ai"»>)Ul-26l657<P2001-2 6 48 




1 2-1 


I DATA 




2*2 


L/ i^ORm), 7.21-7.39(3H,m), 7.83(1H,4 ( J^) 




2-3 


J vW'Vnup jW*FAB)444{M*HKNMR:^^ 

V/^" 6 • W(2H.rn), 7.0*-7,20(1H,m) f 7^7^1<2H.m). 7*0- 
j7.S3hH.m>. 7JB7.71PHM 7jUflH.lJ4) 


,(26, 5R) "" 




I W"Vau !^AB)446|M4Hh;NMR:d*.»l16{eHM3.71{3H^ 
j \J-™* -fe-K-tefipHi^ 7^7^4H;.ii> 4 7;S3(1H;<i;W) 


,<2S, 5H) 


« 




|M3(FAB) 432JM+Hh^MR:#: 1.0>1 ^QKm), 7.26^ 
17.40(6^), 7-66-7.70(1N,m>, 7,85(1 H4.J=S), 7*8- 
r 8,G1<1 H,m) 


(2S, 6R) 


2* 




MS(FAB) 42l^M*HH-WMR: * ;l,03-1.26f6H i nft 
7.0l(1H,m).7.13-7,14(1H,m). 7.24-7.30<2H,m), 7.51- 
7-52(11^), 7.68-7.73f2H r mV 7fiftiH,rf i-^ft 


<?S,SR) 


2-7 


^,0^/~\ i^AB) *™ [M*Hh;NMR;<5 fl.fla-1.45(8H,m) < 4.75- 
j5.Q2C2H.fli>. a.SW.32(7H,m) ( 7,83-7, 86(1 H,m) 


<2S,fiR) 


j 

1 


f ^-^0-7""^ |WAB>432p^H^NMR:d:ae&-(.28(5H 1 n>> 1 6.81- 


(25, 5R) 


2-8 

i 


— i M $(FAB)444lM*Hh;NMR:<5:O,98.1,30(6H,m> l 724- 

7.29<2H,m), 7.B2-7.66(2H.ni), 7.63-7.66<lH.m), 
^ !7-B5{1H l d,J-3} l 7.ee-$ ) 01(2H.rn3 




3-10 




!M5fFAB)4Q3[M*M]+ 


(2S, eR) 


2-11 ; 




MS(FAB>432[M<-Hh 


(2R3.6SRJ 


2-12 

i 

2*13 | 


-A, 


M3{FAS)43e(M*H]+ 
MSfFAB) 416 [MtHJf 


(2RS» SSR) 


: 2-14 




M5(FA^470[M+H]* j 


[2R3.6SR) 
(2RS, SSR) 


2-15 


vO 

fife 


MS(FA6)416[M+Hh 


2RS, 6SR) 


2-16 

f 




WS<FAfi)432tM+H}* 


2RS.5SR) j 
■ 

c 


2-17 | 
| 


|MS(FAB)4«ejM*H}+ 


2R8, 5SR) f 

i 

i 



[0035] 
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IEx.No J Rb 






S 2-18 


n 


MS(FAS)4C3 [tit+H] 4 - 


(2RS. 5SR) 


| 2*te 




MS(FAB)408|M*H1+ 


(2R3, 5SR) 


2*20 


v,Ph 
Ph 
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2-21 
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C2S, 6R) 
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(2$, 5R) 



[Ex.No.1 Ri> 


} DATA 




a 




MS(FAB)433[M*H|f 




4-1 


^0 


MS(FABJ4261M4HJi- 


(2RS,5SR) 


4-2 




MS(FA9)438{M+H]+ 


(2RS, 6SR) 



Ex.No. 


0 


X 


DATA 


5-1 




CO 


MS(PAB) 3a2W*Hh;NMR;5 :1.«.0(4H 1 m), 3.1-$,6(4H,m), 
M(2H,m) 


i — 




802 


MSflFAS) 42ft [M+HKNMR: * :1.03pH A 1,05<3H,«), 3^4{2H,6), 
3.58(2^5), fl.93-B.99C1Km),7.01-7.M(1H l m), 7.48{2H,dd,J=9 l 9), 
7^™, d, J-fl), 8.02-8. 1 0(2H,m) ] 
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Example VII 
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— monohydro- 
chlofidf 


S 






GW.5R) 

— monohydfx> 
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* 

1 

i 


| 10 


i 


*:1.03C3H,<U=n 1.t«3HA>7X 1/«2(3H.*). 
4.42/2H.0J=7l 7jm60Hfffc B.1«._2*t2H,m) 


(28. W> "j 
I 


11 


S02 _/*\ [HW^D03):«:1.C«3H J d>^ l UQ(3KdJ=7J. 
! lfl.03^J«HiHin) 





Tlic following compound can be synthesized by synthesis processes similar to 
those in ihc Examples, or using ordinary synthesis processes* In the formula, Hn denotes 
benzyl; oilier symbols are as defined hereinabove. As regards R 71 and R\ R 3 and R 4 are 
given as well. 



I 0037 ] 



[ Table 9 ] 
Example VITT 
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[ 0045 ] The usefulness of the compounds herein was verified using the following test 
methods. 

1 . Transcription activation with respect to human androgen receptors 

Acquisition or human androgen receptor expression gene, MMTV reporter gene stable 

transformant, and SV40 reponer gene stable transformant 

CHO cells (I x 10 6 ) were seeded in a cell culture dish (100 mm diameter), and after 12 - 
18 hours transfeetion was brought about with die addition of MMTV-LTR lucifcrase 
reporter plasmid (including a neomycin resistance gene) and an androgen receptor 
expressing plasmid co-precipiuued with potassium phosphate. After 15 hours the culture 
medium was discarded, the cells were diluted stepwise and reseeded, adding. to the culture 
medium GENETICIN (registered trademark) (neomycin) until a final concentration of 
500 Mg/ml was reached. After about one week, the cells selected by neomycin were 
stripped., and cells expressing the human androgen receptor expression gene and the 
MMTV-LTR luciferase reporter gene in the usual manner were isolated by a limiting 
dilution technique (CliO/MM'J V stable transformant). The SV40 reporter gene stable 
transformant was obtained in similar fashion. However, the SV40 reporter plasmid and 
neomycin resistance gene were transfectcd simultaneously (CI1O/SV40 stable 
transformant). 

Evaluation of transcription activation inhibiting action with respect to human androgen 
receptors (antagonist action) 

The CHO/MMTV stable trans form ant cells and CMO/SV40 stable transformant cells (1 x 
10*) were seeded in a 96-vvcll cell culture lumino plate, and after 6 - 8 hours a compound 
of the invention was added at the same time as DHT (final concentration 0.3 nM). 18 
hours after adding the compound, 20 ul of a solution containing 1 % Triion-X and 10% 
glycerol was added to dissolve the cells. 1 00 [iL of a luccrirerase substrate solution 
containing 0.47 mM luciferin was added, and luminescence was measured with a lumino 
meter; these were designated as the MMTV-LTR transcription activation by the androgen 
receptor and the luccriferase activity obtained by non-specific SV40 promoter 
transcription activation. The transcription activation inhibiting action of compounds 
herein was computed using the equation hereinbelow, in terms of an inhibition rate with 
respect to transcription activity induced by 0.3 nM DHT. 
Inhibition rate (%) =100 (V - X')/(T' - II) 

I': (MMTV luciferase activicy)/(SV40 luciferase activity) with addition of 0.3 nM DHT 
only 

B: (MMTV luciferase aclivity)/(SV40 luciferase activity) in the untreated state 



X': CMMTV luciferase acti vity)/(SV40 luciferasc activity) with simultaneous addition of a 
compound herein and 0.3 nM DHT 

IQ„ was calculated from concentrations of compounds herein affording a 50% inhibition 
rate, as calculated by the method above. 

[ 0046 ] 2. Evaluation of bonding activity with respect to rat androgen .weptors 

(1) Preparation of rat prostate cytoplasmic traction 

24 hour, after testicular evulsion, the prostate on the abdominal side was evulsed from 
20~week old male Wislar rats. After homogenization, followed by ccntriftigation (800 x g 
x 20 nun.) the supernatant was further cemrifuged (223,000 x g x 60 min.). 'I^c 
supernatant was recovered for use as the cytoplasmic fraction. 

(2) Specific binding assay of »H- tnibolcrone to prostate cytoplasm androgen receptors 



"Cheng Y. C. and Prusoff W. H., Relationship between Ihe inhibition constant (Ki) and 
the concentration of inhibitor which cause 50% inhibition of an enzymatic reaction, 
Biochcm. pharinacol., 22, 30999 (1973). 
[ 0048 J 3. Prostrate shrinking action on mature male rats 

Compounds herein were administered suspended in 0.5% methyl cellulose solution to 10- 

weelc old male Wistar rats, administering them orally once a day for a continuous 15-day 

period. 6 hours after the final administration the wet weight or the prostrate on the 

abdominal side was measured to determine the prostrate shrinking action of the 

compounds herein. Prostrate shrinking action of the compounds herein was calculated 

using the following equation, using as test groups a test group administered a compound 

herein, a control group administered methyl cellulose only, and a castrated group who 

were castrated just prior to administration, and administered methyl cellulose only. 

Shrinkage rate (%) = 1 00 (B - A)/(B • C) 

A: wet weight of the prostrate on abdominal side in test group 

B: wet weight of the prostrate on abdominal side in control group 

C: wet weight of the prostrate on abdominal side in castrated group 

From the computed shrinkage rates, ED 30 was calculated by linear regression. The tests 

demonstrate the and-androgen action of the compounds herein. Accordingly, the 

compounds herein are effective as therapeutic agents for disorders in which androgen is 

an aggravating factor such as prostate cancer, prostate hypertrophy, defeminization, 

hirsutism, baldness, acne and scborrhoea. 

{00481 

[ Effects of the Invention J The compounds herein arc useful compounds showing 
promise as strong anti-andr ogen drugs (hat do not affect other sex hormones in the blood. 
Accordingly the compounds herein arc effective as agents for treating or preventing 
disorders in which androgen is an aggravating factor such as prostate cancer, prostate 
hypertrophy, defeminization, hirsutism, baldness, acne and seborrhoea. 
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-O-R 16 

Z 1 X«Z 2 : i^-XI*^4oTCHXI*^iSf^) 

EXlcB8-r5« JElc»*L<tt f -«5t (I) -C**ft 
5 ^7 / 7 x Ofil jg^Wf^KS $ *x5 
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10 0 0 7] 

att»»-c«fflSiiaaflifoia»ssr«*i-**s, oh 

T-E»$ii-cv^rtJ:^ffi:jftT/^/K OH, ffi&Tyu 
^-O-CO-, IHIT^-O-, M7/^/U 

-o-, (£8fcryv*yu-s-, ear/Mf/u-s (= 
o) (s«r/i/*/u-s (o) 2 -, ear/w^r/u- 
c (=o) (SiRr/i/^^-c (=o) -o-, (&a 

7/U^u-CO-NH-, /Nny/{E&7/Mr/U, 

y, NO z NH 2 t^y, tfyl/tf^yU, {&&TJl>*/\' 

HifeS*Lfcfi:jRr^^-0- f l3Ui2ffltfMEaryv 
^KliMT/v^u-C (=0) -«L<ttffift 

r^/u-o-c (=o) --ctt^^nrv^Tt <t^T 

$^TV^Tt> J:V^/U77^'f E&°Tco7 y -yu-, 
m&*JOT ]) -/U-ifiT^/K B&^T<0T y -yW- 
{g&T/W^r/U-O-, E^^xy — /V-O-, E&oj 

cory-^-s~, E&pjry-yt'-co-, E&«Jtf> 
7!i-^-so- tfewy^-so 2 -, e& 

D-/I/-CO-NH-, g^cor V— yV-SO 
2 -NH- E^oJO^rnS, ife^rnS-O 

^TD^-CO-NH-, W.&»I<D^T nS- S 0 2 - 
NH-, Rftnro^rna-fiftryi/*/i/-0- ( E& 
■sjO^-r n^-igjKT^^r^-CO-, SMO^tp 

6 0 #£L<te, ^n^ye, ttrm i&for 
;u*;i<-o-, {&mr^/^-c (=o) - fernr/is 

*yu-0-C ( = 0) {£j^7/W^-S- t 

yi^yu-s (=o) (SiRr^^-s (o) 2 -, 
n, ^-^y (=o) , : tyxii^ftiR7/^-7 5/ 
yu*yU5gL<tt(£a7yv*yV-C (=0) -«fL<Ji{g: 



^7/^/U-O-C ( = 0) --CE&£*Vt^Tt>J;^ 

7^y, rsy-o-, i&mr^^xm^tix^x 

yy<6jR7VU*4', Anyyiar/u^-O-, 
-yu-O-, IM07y-/u-c (=0) -, E&3 
Tyl^yU-, E&«T<0^r ng-O-, gi^^7D 

EJk^r^f oa-fiiiR7/u^;u- co-, E»^r^^ 

7 1 n »-fiftr yu^u- O -iSMT/U^-X\tO H& 
fc*3, ±§S rE&*]"J ttt, fl»S*r*TLT^ 

**l-6©(SftTyu^yuS* s »*L< i fct;Ltfy?- 
yU, a^yU, n-^nfcTyl^ ^yr/nfyV, n-^ 
yw, -Y y^f-fr, sec -^yu f t e r t -7 s }- jV, 
n — ^fvV, n-^^yl'ftWSfclf fcfra. E&S 
Sr#LTt>«tv^fiftry^yi/SoE*Stt, ^^yg 

ry-ywa«oEifts^**f€>^5 0 r^ary^* 

Dt'uv, -i'y/nt'uy, y^u-y, ^v^y^u 

i-3(D7;^i/yc^. rfijRry^^U'^j 'ttflU 
»R2 2-6 (Ofiaryu^ u ym<D 

ttt^ttfifc i aiorns^tfirtas-cfcs, #* 

ttit««*fctt»tt*o«»*2^6©flBR 
Ty^i^g^ffif <affiEK l «±<0Zfitt-&«:#r* 

ff*L<tt«*»2-4©r^*=U^'Cfc 
So y — /i^j 6-12 03?SK^|R*KS 

-e$>!9, fctx-fi^^^yu, a— tyf-fr* /3-^7^ 
yw, e7*nyyu4WS*»fe>n5. Hlctt, K^«6 
-1 0© LV\ ^nyylfj tLtttfc 

[0008] r/N d v J i&mr/^^j (Di&mr/^^ 

ryu^yuaSi:UTttfc<kitf, 7yu;tn y fvu, ^7yu 
^-pyf-yv, hy^yu^oy^yu, ^noyf/i/, 
ooyf/u, h^Doyf/u, 2-7y^D3i^ l 
2, 2-i/7yP^oji^yU t 2, 2, 2-F!i7/Utn 
^^yK 2-^nn^i^yU, 2, 
2, 2, 2 - h y ? p P^fvu, 2-^D^e^f-y^, 2 
-3— K^^y^^^fclf btl, b y 7/Utnyf^ 
ff*U\ Tv^nTyM-yugj I4K*S3-10H 
*6 3-8JUIS«K{bWRa"Cfc9. ^fcx.li^^D 
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h ®« £ ft 6 o BC-?- 1 7bm 4 ffi t^tf 5 X \t 6 
ft^rnry-A'gj&^te&fa^Tn®, Sfctt, 
* ygt^f&cD^T 1 p S3 1 Lfc 2 »5R^r d7!)-^ 
£, fcSflcU K^fPTy^i: Ltli, fn-/U, 

^^/-/K e^y-A', fu^, tr^v, try 
^i^y, eyy^v, MJTjA-A', ^*7*y, 
f^, 77^, t°7^, ^y^y, ^T/— A*, 

-rD^^Lrii, fpy^i, fc-^ys^/ug, 
tv^s^/us, *yu*y^A'S f ^*a^* y 

tKo^y, [l, 4] S****:/, 7h7tKpf 

a-?*:/, [i, 4] ^r^sffjuprrerft, fig^t 
fc^rD7y-/utur^yK-/v, -ry-f^K- 

A% J^W—fr, ^r/yv, ^rt/yy, 

y, ^^y/fy^y, ^;^/t'7^, t*y Key 
e^v, 7^7^y, t7f»^y, ^^KJ^y, ^y 
y, ^yy^y, yyyyy, *<y^yy, 
SM^iffcixSo #*L<tt, ey^y, e*y*^y, 

e>ai*4 *t s ^ o jm-r- i 2 • t^tf s x » 6 
1^07 y-/us-e*)So 

[0 0 0 9] TR 8 ^UtR 9 , R lo StfR u , R 12 &tfR 

TtJ:^$a*^oS«r«ricj ttt, R 8 &tfR 9 (cP 

*yg, (sbt/u^, 7y-;v^iM^i-2i 

^fpSXtt^ro7y-/H:iff L>tiZ#<D5h, s 

«, fcTnij^A e^y^y, */u*yy, l-tr^? 
>?-/ix t m/^yy, i-fpy/K 1— rsyy 
yyu, 3-^r/y/>, 3-^^f-yy;^ 1 — try 5^ 




#b 3 *mt&mc > has £ *x-c t> x < , 

l&T^y, Xtt2ft7$y, OH, COOH$fcSE& 
[0010] #»Wfls£<fc ( I ) tt, r 5 K3e-&»cs<5 
ffl75S«»fiw«*. SK. 

fc*rJ-a»£fc*0, rtb^S<5< (R) ft, (S) ft 

«<D*¥*tt#, 9-fc^ft, ^7^f^-ws#4 

SW-C, (Z) ft, (E) ft^, S&ld^n^** 

#£ih5 0 rftb<o£ttfto#8l$;h,fcfc^ 
**a. jMtt&ictt, mmmmv<\z%m&t<DMtfto 

&ftift{ctei£g£, AftAXS, a^Wt, fitOt, ffi 

y», S^a^K, ^n^, y^A'gg, -^U 

>fyft ilk, yv^, g^K, ^^v^, ^^v^ 

y^y, t;^f y^ ^IS!47 ^; y ® ^is$rH 
•far tMH*a. jEici4®ry^^^AfiTfcaw<h 

k, «Rr/u*A'hy 77-K flsar^ 

< IWf/ua-^KSfcii^y^ p !) K«"Cfca. 

fe) 

[0011] ss-Kft 

[ft 31 

-M^W^ 5 — ^ (l) 

(III) 
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(II) "C^£ix6E&7 * yxii 
^offi^, HftS (III) ^Sjh,5ffrg*Xtt-to 

a«:Bfe*-t-SVlcj: 9 (I) 

fire**, ft^ft (mi) oB5ttBi*tirti, 

^Vlrc^TVl/, t e r t-^X^r/K ft^Oiiff 

cOoi^r/K p— ^ h d 7 x ^yvx ^r;i'^^07x^ 

K, KT^K, 2, 4-yshD7x/-/Uftif©7x 
/^ft'&Wl-t Kd^v/^^v/W; K, 1 - 
tKo^WMiry-zU (HOB t ) ft^CDN- 

M7x xvu** 7 jyft Z<D%mm{t&® t N - 1 p 
ft#|^*=^n!l Kfc HOB t 1 

^p^*^/u*A*^5 K (DCC) . tf/l'tf- 
/UT^y^ntfyU) #^#vM^ K«Btf6 (WSC) , 

$/SHfc y ^, Tit-M xx y MflC J: 9 */V*xvi^ n 

y Kjcsft-rsr fcttft<»e>tiT*5 9, £*uc«fc9* 



^^fMM7; K (DMF) 0<}:5^T^ KR&ft 

1" h y ^A^O^/l^yg^jgfS h y 7^^)^7s7^ 
y v>:/p * K*fett h y :7m^^**7w y i>*P 

[0012] ««c**Wlc*5V^r p y K, 8£*S7k 
*^*xvl^py K*rfflt^<5^ffitt3:^7 L yWt:»Ji: 

rt\ ilSfi^ p pp< ^ V, v/^ppx^y, ^nD^k 

tvHS, 7* h-hy/U, DMF, N, 

irh7^ K (DMA) , N-^f/vtfpy K^^^f/K 

(II) &Sfll!Kcffli/\fc9, N-^/^Mlly, h 
y * fvur s y, bV^/^r^y, ^y/ot>x 
fvi^rsx, n, N-i^^vi^-y ey^, 
n, N-^W^yfy^y (dma p) , tr^y 

X, /V"?i?y, =*Vi>>, 1, i^p[5.4. 
0] £ >T £ — 7 — ^x V (DBU) ? 1. 5-^7ir*t^>*P 
[4.3.0];y-5-xy (DBN) £<D:£S<B#&Tl-R 

<fc 5 LTIiGreene&OTutsl 1 , TProtective 

Croups in Organic SynthesisJ $ 2 J£Ki5®£>{£3&S 

[0013] 

[fb4] 




(") 



(I) 



•Z^ (VI) 



(vq 
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*2«£&tt, -«5t (iv) Xtt (vii) vfpZti&KM 

m*G-tz>it&mc»L, (v) (vi) -e 

mt&m (I) fcSg&l-S^fe-C&S, ffc^fe (IV) X 
ft (VII) Oj&fggtLTfl, *up, Xd 

3-i;K*©/>oyyR»#, y*>-*yMv*— 

« (V) (VI) ©BSttRSJftiLtli, y^? 

A, -J-MJfrA, #yr>A, -feiy^A, -ty^A^cD^ 

k, «»y?-CA, ^s?^hy^A, KK^y^A, # 
fta/v^A, #a*aw-hy*A, *iMw-hy* 

A, *BMfc*9*A, jksWW-hy* 
A^oii^g^hy^^/wr ^y^A^h^s/ 
K, :f-hy*Ay h*^K, hy^fvwsv, s^y 

k, h y *A^*iM^/i^>7^K, #y?A^* 



K, n. N-^f^r^uy, tfjyy, dmap, 

As?V> 9 =iy^V, DBU, DBN* 

■e#«4»**«*>s. try^ftifHtJWfci-ftrfct 

*i/uy®<D%%mi%it*mM, y*y-yv, 
y — /k 2-3i h^rv'^y— )V^<r>TiV^fV^ x 

hy, -hny^V, Tirh^hy/K DMF, DMA, 

y fvi^y^^v'K, ^f-y^y^^j^^^ K, l, 

3-v>y^yU-3, 4, 5, 6-rh7t Kd-2(1 

H)-tfy^^yv, i, 3-^^-2— 

[0 0 14] 
[lb 5] 



rV ^ 



(WO 



XtifMWI; 1&&T/u*/i>, 7])-*, '"-fpg, -O 

- mm 7/\s*/v, -o- mm rv-^, -o- 

*J8tfett. (viii) T?^$ft3fb£-felc*tu 
(V) -C*Sil*fk^*XB*©Rlt:ttR3»«:t 

Ki0te©**Wfl:a* (la) *r«Jgrt-53Erft-C* 

GEAHfircfc*. (v) coR/tttii^(*i ut 
tt, !)^*a, ^-hy^A, *y^A, -te^A, -try 

*fcE*s;Rrtfc. $&yf-?i,, «tnin, &ss? 

(b^-hy^A, -kmtiiWK *8><b'<y?A, ** 
fb-*- h y ? h y ^?vpx ?y, # y ? 

•AT" h K, + h y 0 Apt h K, ^ VT'd f/U- 



*A^*1fy^yl^>7^K, *^S/»?A^*y^yi/ 

-^y^r^y eyv?y, dmap, ^yy, 

yl^^V, 3yv?y, DBU, DBN*if^«eSO 

6, *fc*aSHt*», hy^yu^nRS, l->yHMP 
w^«S6, ffi{br>^^^A, tut, BSK^wMttK, 
^pyh!i7^y K, ^t:Tyw^^!>A t J^^ra^ 

<t*mm, h/u^v, *vu>^o*»«9t 

y^y-/K jc^y-y^ ^y^o/V- 
yK X)vt }Vzx—)\,, t-7?;—/u, 2 h 
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>. T± b=-hl) /U, DMF, DMA, N-^^/Hfn 

y K>-^i^ gvM - 5 y •/ y 5>V fvl-;*./Mx* 

•>K, $ K, 1, 3-i>**7l'- 

3, 4, 5, 6-7h7tKP-2(lH)-e^?^ 



.ko-CttfrJPT, &SflT75£^ifiT, Xli^f&^SiaiSi 

[0 0 15] SfSEKte 
[{be] 



"VV Pa, 

*®%mt, -ts& (xi) -CTHznzib&tozmibZit 

X, #?*W<t&%! (Ib) *rKjf-f ?..*-ftt**.?., 

^^/Wi^^yl/^Oai^r^, DMF, DMA, 

[0 0 16] ±fa<0KftlC^oT^tfc*36W^«) 
11, $fb, ilTC, 7 5 K{b, *D*#ft?, fit 

t Lxwmmzhz. *®w{t&%> (i) ©j&ii, & 

SogifiKJfcKtt-f r t (c i 9 §Sig-fS r t fc£ 3, 
liiBtfflKf*, tttb, Sfig, ®£, *S«iMb. it®, BSS 

##Jfe («*.«, -«W/j:3t^tt^ffiSt«5^T^-? 
^-v-ffitcigt, 3t^57fi-f5*ife^) let*), ftft 

[0017] g^ii&flj, %m, 




(lb) 



•?h^xi>£\,\ &ttt±mft. S4*f*«>*M*, fflS'J 

»ftPS^O»^fi8Al 0 39 0. 01-500mg^ 
ft, #gPR4«^Al 0 3 9 0. 0 0 1-5 0m 
gg&-Cfo9, *>S^tt2-4lHlfc#tt 

mm, mzttxTT}) Ant 5 ttmwti 

[0018] &n&4-<Dit»om#ajiito\±, mmmc 

^□t^i/y^D^/i,, TKy ^^uy^y ^-/u, 
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*tt, W^yft, 7^^7*y|» oj:5*fflft#J 
Sr^A/TV^Tt>J:^ Q ift 6 y T«®7 

[0 0 19] #TlcS51K«*»EU *^^^3E*Cf¥^ 
[0 0 2 0] ###J 1 - 1 

h7^-4 - (2, S-^^/Vtr^?^- 1 — f 

/u) -2- hy 7/v*-u*f-A*<y/=- ty* 

4 - -2 - b ] J y/U^-a y fMy^/^ h ]) /U 

lgH7^-2, 5-^^/Vt p -<7^V2. 4g 
£, DMF3 0mll:8»U 8 OttCT-S^PlSiL 

fesr^ y * y/u* 7A^vh^7^ \cxmm u 

^DP*^A-^#y-^(10 : 1, v/v) Sfflffl 

j: 9*uwte* i . 3 g i - i tnm 

fc, ##«l-2 7&£l-7fc£jSLfc. rtxf>^«ig 

&t/«jtttttt« i 

###J2 

- b<0&1$. 

7k?nT"CD I BOC 1 0. 9g(Orh7tKo77y 

(THF) Ml5ml $:2--^f;Ut^7^1 0 g 
OTHFg«15 0mU:Mfc o 

9MMb*tt8. 9 4g«r«AIMMI«fcL"C»fc. 
##{*|3 

t-y^/U 4- (4-v^7/-3-h!)7/UtD^f 

#%#J 2 -C-frrttLfc t 3 -^f/UtV7 

- 1 -U/Vif,**/?— b 4. 4 6g, 4-7/^o-3 
-bV7/l'*v* t ?s\>"<>'*/~b})/l'6. 7 4g, 
^y^Dtf/Uo:^/ur^V7. 7 6m 1 £DMF 5 0 
mlf, 10 0t"C2 B|ffl«#Lfc. RJSSK*r*-C*R 

|C{*U ^f-Sz-fflfcx^A' (3:1, v/v) M 
^TjgffiU *Hfc£*5. 6g«rfiftlSfltLT» 
fc. 

[0 0 2 1 ] #%#J4 

4- (2-^f;VtX7^-l-^;l,) -2-hy7 

;u^-n y h y 

##«3-c^ifct-yt/p 4- (4-^>ry-3 



- h y ^yU^ny fyl/7x-/H -3-^f^W?y 
V-l-A/H**^? — b2. 85g^hD7/UtPS 
g?5 0m I 0t-Mt2SP«Lf: o 8K«:tt 

jfc/UA-y -/U- 2 8%T>-*~T;k (10:1: 
0. 1, v/v/v) SBSiil, XI^«5. 6g 

«2 I IC^-fo 

4- (4— <y> ? /u- 2-^y7 p Dtvw-3-^-^y f 

^yi^y-l-^^U) -2- hy ^/l/^ny^vu^^/ 

=■ h y^ 

*M Vfv tVUT^Vl. 22ml$:MTHF20ra 

^*^SK5. 6mltti 10#BB«#Lfc«- 
7 8tteft«lL;fco ##«l-6T-&dlLfc4- (4- 

y 7;^o^f;Ky> / ^ hy^2. oSgco^TH 
FM2 0ral»Tl2 0»Wi, 3^y/ 

B*Lfc, «^>y^^7^^nv^77^- 
SrfflV^r»»U ^ty-BttxfA' (1:1, v/ 

v) 8ffl»j;0*H{fc£tti. 4 gtswHtturf 

##0ij6-l 

4- (4-^<y> ? /l—2--ry7 P ntVUt p ^<7> ? ^-l 
— //^J - 2- b y 7;i^tn^ h })/l> 

#%«5-e^ifc4- (4 — ^^-2- fyyn 
tf/u-3-**ytf^5^>-i-^/u) -2- by 7 

/l/tn^f-My 1 /^ h y/H . 3 6gCOM*THF8 
&20ml *(£0^{CTlM#7y-THF8fi£7. 1 

U Ii:6WWlfc 0 ^/-/H5ml, INI 
S34ml 5#rm%kmm\,1z® t RJCiKSr* 

U (5:1, v/v) jgffifflsj; 

9*Hffc£» 1 . 2 2 g t LT#fc 0 

6-lt ftttK:*%01 6-2 Sr^dl L/Co 
##0«J 7 - 1 

4- (2--f y>^o tVUfc'^y 1 — (/U) -2- 

b y > yy= h y ;v 

6 - 1 L/C 4 - (4-^y^-2-^y 
/□tv^^^y-i-^f/u) -2- h y y/i^oy 

f/^y^^ h yyH . 1 7 g*3<fctfl Oro/^^v^^A 
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9%T^^T* (1 0 : 1 : 0. 1, 
v/v/v) &ffi&«fcl9, «Hfc£»ttO. 79g^ffe 

* 2 ###J I I I K^-f o 
[0 0 2 2] ###J8- 1 

N — [2- (4—>7V-3- 7/U^-n>^/UT = 
V y) -1, l-S^fvlotf'/P] 

4- (2-r^y-2-y f/^n tvur * y ) -2- 
^y3 0mii:g(|fu 4 -^/u^-o-o-ifv^^ 

K8 3 3mg^iTLiKt2. 5Pf|?gffi 

^^^/v—v^r-^y (1 : 
1, v/v) ffUtt£9»Mfc4ttl. 4gt»fc. ft 
i^-eftlfctfvu — ^tfv^fclMMlstrfT^l. 08 g 

%038-2Sr^Lfc 

n- [4- (4~^ry-3-hy7;^D^w^ 
yy) -4-7yvtp^xrn' 

###19-1 

(2S, 5R) -4- (2, S-^^VUtV^^V- 

(+/-) - h7^-4 - (2, 
S^- 1 -'f - 2 - h y f/^y/^ h 

y/W5 0 g£:n*y-/l— * (9 : 1, v/v) 500 
mllcSflU (-)-^^^8l6. 6gSr*P 
x.21. 6 g<D*gSr#^io ftv>T^^y-/i/-*J:i9S 
ISftSrfTV\ 15. 7gS>J£«r#fc 0 w<D&3 0g£h 
/Uxy2 0 0mll:SfflU 5%«»* y £ 2 
OOml^iPx, ^a»CT2B$B8ffl^Ufc 0 

#%#J 9-2 

«Otftf^tCj:f9(2R f 5S)- h7^-4- (2, 5 

###J 10-1 

(2S, 5R) -4- (4 -<y^-2 ( 5-^yf- 
/H:X 7 v?y-i — r/u) -2-hy7;^D^/^ 
y/x h y/w 

(2R, 5S) 

9i^XL0gOtry ^W0mljgfR»C4 -7/U*o-2- h 



^iiM^y*^7A^vh^ 7 7^t 

««U n +t>-»txf^(9 : 2, v/v)&W 

fflJ: 9*JBft-&ft620mgS:afeOH*i: LTf#fc 0 
###J 10-2 

&%mio-i hmmzLx (2r, ss) -i-ry 

A—2, S-^fvUfcr^^Srffl^ (2 S, 5R) 

-4- (4-ry/u-2, 5-^^f/u^7v^y-i 

[0 0 2 3] ##01 11-1 

(2S, 5R) -4- (2, 5-^f/>^7^y- 

(2S, 5R) -4- (4-^^-2, 5-v^f" 
frV^yitlz-l-j fr) -2-hy7;^n^f;^ 
yy-hy/M).31 g<7}v^nnn:^:/20 mljSjRKll-* 
*nn*/W*~- h0.92 mlSrJPx., *P!&iISt 

U 3Sffi*^y*y/^7A^n^h^77-<-l-f+L 
^ont^A-^y-M9: 1, v/v) L«H 
<fr&W0. 19 gSrJtfeifcttftt LTWfc. *flS**«*fcJ(! 
^aXt^jt^ftttHPLC^^A-CO^fitt, #%0Sl 1- 

1-2 

#%0Ul 1-1 tmm^^X (2S, 5R) -4- (4 
-ry/U-2, 5— 5^>^-/U^95>>- 1 — f/U) - 
2-hV7/>*v/3 L /l^<>y~\>V/l'£*) (2S, 5 
R) -4- (2, 5-^^^7^^-l~^/^ 
- 2 - h y 7;utn^ f/^yy^ h y ^Srt#fc 0 
#%#J 1 2 

4- (2-^V^/ur ^-2-^^^/ 5: 

y) -2- h y 7/utn^My/^ h y/u 

4- (2-r^y-2-^7 c ^yc2bVwr^/) -2- 

hy7/UtD/f^y > /-hy/V2, 5 1g£v^n 
n^^5 0m 1 tCBJJ?U R»0. 6mlS(/^X 
0 9ml^M/c: o ftl/^thy^Ah 

yrir h^r^n t Ky K3. i g trioAaaicir-* 

L, ^-y-y (1:1, v/v) ^WSJ: 

9 £B<b£« 3 . 2 g frftfittttfe fc LT#fc 0 
#%#J 1 3 

4 - U-'O'^/l'-S, 5-^/f^-2-t^yt' 
^7-^V-l — f/U) -2-hy7/^D^f^y/ 

=■ h y/u 

4- ( 2 --O-^/UT ^ 7 - 2 - y fy^n tV^7 S 

y) - 2- h y ^/L^n^/i^v*/^ h y/u2. 52 
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g^THF30mlCWU ?Kl 5mlM40%^ 
^U^l. 6 6m 1 OffJCT 1 4«pPflSPSRiL 

(1:1, v/v) 5 
8 g «r#fc Q 8 - 1 73rS 1 3 <D$i<±ffite3c 3 fc* 



Ref.No. :#%#J#^, DATA : ttSfl^tttttt, NMR : tfc 
(*WCWEL4V*H9, DMS0-d 6 , T 
MSrt^tpTSJ^) , MS : Kft#*HI, Me : * fvW, iP 
r : 4 Vfv fcVK Ph : y^—fr 

ii% : r 3 , R 4 £Wi-*ib£^o£#gBE «*k:ib*<0 

[0 0 2 4] 

Ml] 



[0 0 2 5] 



CF. 
NC 



F 3X 



[0 0 2 6] 



Ref.No. 


Q 


DATA 


ft* 


1-1 


MM 


MMR(COCl3)d:1^0(6H > d I >7). 2.72(1 H,dd>5, 13). 3.02- 
3.16 (1Km),3.26-3.40(3H. m),3.70-3.82 (1H,tn), 4.01-4.14 
^1 H,m) : 6.96(1 H.dd J=2 ; flV .7,11(1 Hd,.N2). 7.62(1 H .d...(=fl) 


trans 


1-2 




MMR: d :i41(1H.tM),2.78-2.83(4H,m) l 3.33-3.38(4H.m). 
7.21(1 H,dd,J«2.7). 7.27(1H4^»2). 7.81(1 H.dVJ=7) 




1-3 


o 


MMR: d :1 .69-1 .77(2Rm), 2.29(1H,br), 2.61-2.66(2H,m), 
2.62-2^7(2H.m), 3.55-3.80(2 H^n), 3.62-3.68(28, m), 7.00- 
7.05(2H,m), 7.74(1 K,d.J«8) 




1-4 


— xr N H « 

H M« Me 


NMR:d:1.06(6H.e>. 1.51(2Hbr). 3.02 (2HAJ-6), 6.90- 
3.97(1Rm), 7.04-7.11 (IHjmX 7.15(1H,Df), 7.68(1 H,d,J=9) 




1-5 


H 


NMR:d:1.38(2H.br),1.38-1.47<2H.m). 1.52-1 .82 (2H,m), 
2.53-2.60(2H,m), 3.09-3.18(2>tm), 6.60-6.84 (lH,m). 
7.01(1Rbi), 7.26-7.34(1H,m). 7.70(1H.d, J=9) 




1-6 


P 


MMRid :3.37-3.44(2H,m). 3.6^3.78 (2H.m), 4.17(2H,s), 
*.62(2H,s). 7.20(1 H,dd,J-2,9). 7.25-7.39(6H,m), 
7.8S(1H.d.J=fl) 




1-7 




MMR: d : 1.03 (6H. d. J=6), 2.24-2.39 (2H. m), 2.67-2.82 (2H, 
Ti). 3.83-3.83 (2H, m), 7.27-7.31 (1H. m), 7.80 (1H. d. J=9) 


els 


[*2] 


Ref.No. 


DATA 


2 


NMR:d :0.92(3HAJ-6), 1.39(9H.s), 2.1 3-2.35(1 H,m), 2.43-2.55(2H,m), 2.74-2.83<1H,m) f 3.65- 
3.78<2H,m) 




NMR:d :1,05(3H,d,J B 7), 1.42(9Hj), 2-93-3.25(3H,ni), 3.66-3.81 (2H.m), 3.64-3.99(1H.bf), 4.23- 
4.38(1H,br), 7.15-7.21(18,01), 7.22-7.27(1 H,m), 7.63-7.87(1 H.m) 


4 


NMR:6 ;1.12(3H,<U»6), 2.30-2.50(1 H.br). 2.60-2.70(1 H.m), 2.78-2.88(2H,m) f 2.93-3.03(2Km), 
3.58-3.65 (1H,m), 4.12-4.21(1 H.m). 7.14-7.19(1 H.m). 7.22(1 H,d.J=2), 7.81(1H,d.J=fl) 


CF 3 . 


Ref.No. 


Q 


DATA 


6 




NMR:d.-0.97(3H,d.J=fl) f 1 J7(3H,d^=6), 2.19-2.33 (1H.ni), 3.43- 
3.50C2Km), 3.59-3.69(1 HjnX 3.76-3*6 (1H,m>, 4,S8(1H.d,J-7). 
4.43(1HAJ 3 15). 4.71(1H.tM=15), 7.21-7.28<5H,m), 7.28-7.38(2 H.m) f 
7.81(1 H,d,J=8) 


6-1 




NMR;d:0.66(3H.d r J=>7), 0.81(3H,d^=7). 1 .93-2.00(1 H/n), 2,01- 
2.11(1H,m), 2.60-2.81(1 H.mX 2.82-2£4(2Hm). 3.17-3.2B(1H,m). 
3.35(1 KdJ=1 3), 3.57(1H.<U»13). 3.77-3.91 (2H.m). 7.15-7.22(2H,m), 
7^4-7.30(1 H^n). 7.30-7.35(4H.m). 7.73(1 H.d.J=9) 


6-2 




NMR:d:1.13(8H,i), 2.40-2>48(2H.m). 3.33-3.43(4H.m), 3.51(2H.bra). 
7.19-7.40(7H.fll), 7.79(1H.<U=9) 


7-1 


-v> 


NMR: d K).68(3H.d.J=»7), 0.97<3H,d,J=7), 2.26-2.44(1 HJbQ. 2.52- 
2.68(3H.m) t 2.64-2.92(1 H,m). 3.00-3.14<2Km), 3.63-3.77(2Hm). 
7.12-7.19(2H,m). 7.71(1H.d«>9) 


7-2 




NMR:d:1.05(6H,8). 2.77-2.88(2H f /ii) ) 3-25-3.43(4H,m), 7.15- 
7.28(28,m). 7.76(1H.d,>9) 
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mm 



Ref.No, 
6-1 



8-2 



9-1 



9-2 



10-1 



10-2 



11-11 



12 



13 



DATA 



MS(FAB)416fM»Hl* 



MS{FAB)380[M»Hh 



MS(FAB) 284 [M+Hfr ; [ a fo25«+ 100.6 (g»1 .018. EtOH) 



MS<FAB) 284IM+H}* ; [cr3p2S°-97.04 (c^ 1.0 14, EtOH) 



NMR(CDCI3):1.08 (3H, d, J=7), 1.24 (3H, d. J=7). 2.46 (1H, dd, J=2, 6), 2.89 (1H, 
dd. J=4, 12). 3.15 (1H. m), 3.37 (1H, d f J*12), 3.48 (1H, dd, >3. 12), 3.57 (1H, d. 
J*14). 3.67 (1H. d, J-14), 4.00 (1H, m), 6.89 (1H, dd, J=3, 9). 7.06 (1H, d, J=3), 
7.29-7.39 (5K m), 7.58 (1H. d, J=9) 



NMR:0.92 (3H, d, J=7), 1.15 (3H, d, J=«). 6. 10-5.1 8(1 H.m), 5.1 W.29(1H t m), 5.72- 
5.90(1 H.m), 7.14-7.2SgH.m), 7.79(1 H,d.J=9) 



NMR;8.03-B.O9 (1H, m), 8.51-8.58 (1H, m) t 9.20^9^4 (1H. m). 13.91 (1H, br 9) 



NMR.1.13 (6H, 8), 3.03-3.16(28,01), 3.32(2H,bni), 6.86-8.99(2H,m), 7.12- 
7.40(6H,m), 7.69(1 H,d,J*9) 



[0027] m 

-[4 - - 
2, 5-i?*7Ar\**<9*Jzs-l — <fr) ]-2- hi) 

###J 1 - 1 U:h7^-4- ( 2 , 5-^> 

TvWfcV*?}^- 1 -'f/i') -2-hy7^to^f;u 
0 0mg£, ^DP^yiOml 

to^WoyKO. 14ml£i8TLfc 0 gig. 
KT2l#IB«#Lfc«, SfPSW*^X.^^nn^^ 

v) «tU«J:9«aft:^«3 7 0m g ^t ftv^B 

%Mit&® 2 6 6 m g trftfitir* t LTftfCo gffiffl 1 
-l&Hflllc, *ffi«l-275£l-3 2*£ritLfc. 
MM* 2—1 

(2S, 5R) -4 -[4 - (4-7/UtP7xx;U7 
-fe^vu) -2, 5-^y^/V/tf^7^^-l->T^]- 

2- h y 7 h yyu 
###J9- (2S, 5R) -4 - (2, 5 

-S^TTl'tV*?^- 1 -* f/U) -2-hy7/^n 
^f/^yy-hyyU5 0 0mg, 4-7^tP7x- 
A«8545mgS:DMF7. 5mlCSWL, HOB 

t 4 7 7mgMhyxf;U7r/0. 5m 1 £*P;i 
fc 0 ftV^**TWSC7 5 0mgttt ili:t3 

«pia«#Lfc. 3*je*bmi:* h y *A*s»*to;t$> 

U ? vv*/UJ±-/f /—/I* (2 00 : 1, v/v) 
^J4 2 SmgStfettfii LT#fc 0 *lS«2-li:H 

[0028] mmm 3 

(2S, 5R) -4-[4- (2, 5-^^f-/u-3 - 



NMR:1.26 (6H. •), 3.14(2H l bre) t 3.60(2H,br8), 3.70(2H.bfB). 7^0-7.40(5H,m), 

7.87-7.95(1H,m) t 8.0^8.13(1H,m),8.20(1H.dJ=8) . . .1 ... . x . 



2 - hy ^/l^D^fvW^/- h y/l/ 

3- f !I^^;-/H 4 lmgTOy 
Ki/KHlmg^THFlOml KSffll L 3 0 

WlstZo ft^-C (2S, 5R) -4- (4-^nnTi? 

^vv-2, 5-^^tr^<5^y-i— f/p) - 2- 

h y 7/^D^f/l/^yy^ hy;H4 lmg^0t6 
0SfcT3S*»«#Lfc o ^T^-^AtK 

«§Lfc&, Sfi^>y^^7^^7|>^77^- 
Srffl^TfSSSU ^nn^A-^/^ (2 0 : 
1. v/v) 8UftJ:9*Mfc£*i 7 7mg» 

3Ufet*j4-l 

h7^-4-[2, 5 -v^fvV-4 - (3 -^-/U* 

y/^nf^yu) tv<7 ^v- 1 — r />] - 2 - h y 

h7^-4- (4-T^ y n-fyl—2, 5-^^ 
— T/U) -2-hy7/^n^f/P-<y 
^hy/l'SlOmg RXf't/l'ft y V 1 4 0 m g $r h/U 
3i^l0mllC«j|fU-*a«ai«Ufco ««*WET 
S^SLfc^, mm*i/))%V/i'*y&*n^hyyy<( 

0 : 1, v/v) «UffiJ:Q«B{b^tt5 4 0ing«r» 

ftS*ttK«fift*f-^Sr*0^a]Bik'&« 4 5 0 m g ^r^fe 
<SfitLT»fc # JtffflM-l&MRlz, 4-2 

[0 0 2 9] *tt«5 — 1 

4- [3- (4-7/^o^y^^) -4, 4-v^^ 

^-/u- 1 — r ^ y s^n/u] - 2 - b v 7/u*a* ? 
/^y/^ h y 

##0iJ8-2-C^UfcN- [4- (4-v'T/-3- 
l>y7;^o^f^7^y/) 77-/1'] 

X7 ; K 8 0 0 m g 1 5 m 1 CSS L, 

7yy3 6 2 m g 5 0 2 W 
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(100 : 2, v/v) 
ift^*5 2 0mgt»fc. ftl^-C* * /-/u^bJBfi 
fttrff V«Hft*«3 4 3 m g fcttfc. lUtM 5 - 1 t 

(2S, 5R) -4-[2, 5-^>^/W-4- (4 - 

H^j2-2 2"C^L/c (2S, 5R) -4- [2, 
5-5^*7U-4- [1- (1, 1 -v^fvlo: 

y-i-j/u] -2- h V y/^ti/^/u^yy^ h y 

/H. 8 4g»^3 6mH:g«l, 4&£ig 

«£«EETfi«Lfc. 38*4:^^31— ^/i/Srffl^T 
ft«rfrv\ SBfc&fel. 2 0g«r»fc. 
(2S, 5R) -4-[4-[l- (2-7/UtP^<yv ; 

fcv<7^y- 1 — r/u]] - 2- h y 7^d^mv 

WH4f|6-e'&J*Lfc (2S, 5R) -4-[2, 5-v> 
* 7-^-4- (4 -tf-^y i/~/u) T-fcfvi'tr^^V 

- l ->f /u] - 2- h y h y /u 

hy^^/UT^VO. 2 8ralMo-77^o^ 

^PJKO. 1 2 mi t*ox.^faicr-«»#Lfc. 

(9 7:3, v/v) »ffl»J:0»fc:7!J--fl:«:, 4« 
[0 0 3 0] HJS0tj8 

(2S, 5R) -4-[2, 5-v?^^/l—4-[4- 
(f yi/^-4-^/u^^u) t^y i^/iOTir^vu 

^7v?y- 1 --f yu]- 2 - h y ^tfn^fyi^;/ 

y^hyyu HUM* 

HtEW6-C-&fi!cLfc (2S, 5R) -4-[2, 5-^ 

^a—4- (4-tr^y>?-^) 

- 1 -4;is)-2 - h y ^yu^n^^/u^vy^ h y /u 
ffiBffil 9 0mg£DMF4m 1 tCi3ft?L, MJ ^ 

^7^0. 97ml, -fy^^fy||8 6mgiii;H 
OB t 9 5mg^iDx.5EiCWSC 1 6 0mg^Dxt o 



p^/UA-^^y-yU (9 5 : 5, v / v ) &ttJ& <fc 9 

ftU 6 0 m g <D«jBfc£4&*:#fc. 
^Jfi^j9 

(2S, 5R) -4 -[4 -[4- (1 -#/U/<*-f/U) 

- l -*f /w] - 2 - h y y f-yKV h y /u 

mmmev^f&Ltz (2s, sr) -4-1:2, 5-^ 

;*fvi— 4- (4-fcV<y^~/W) 7tf/V^7 ^ 

- 1 -^f/u]- 2- h y y/is*x2j3-/w<yyzL y. y,u 

&&t63 00mg^^nn>^5ml W»» U 
MJ^/UTS^O. 0 9 4ml»X.10»PW 
L, ft^T h y ^/l/S^M* Vi/T^-h 0. 7 2m 

*>y •hffrXy&tw h^7 7^-Srfflv^T»«U 
^du^A-^^7-/1/ (93 : 7, v/v) ^fflgfl 
J: 9, *H{k^» 2 5 0 m g Sr»fc 0 
[0 0 3 1 ] 1 0 

(2R, 5S) - 4 ~[4 - (4-^7/-3 

- h y y/ujrv /^ju) y*.~jv-2, s-v^fvut* 
^7^- 1 -^/i/]^W^/^yyr- hSIiS^Jl 

(2 R, 5 S) -4-[4- (4—>7 
;-3-MJ7/UtP^^) 7^^/1—2, 
J-juV^yity- 1 -^;u]JX/W*~A^,&#g£5 0 0 
mgl42mg$rDMF15mll:gji?U HOB t 8 
2mg^P^rc 0 ftVN-CilCTWSCl 1 7mgSr*0 

(1:1, v/v) 8ffl»J:5*Hfk^*l 3 3mg«r 

mmm 1 1 

(2S, 5R) -4-[2, 5-^^-4- (fy 
f^^V- 1 — {)V\-2- 

h y y;\<*u/i-j\"<yv=~ h y 

hy7^^^7,7^y ^p$K2. 4 3g^Tir 
^H/HOml (C^riLt'y ^V-3-^^*^K 

##0H9- (2S, 5R) -4- (2, 5 

-^^/utf^^V- 1 ->T/U) -2-h!i7/Vta 
^;l//<y/^hij/U4 5 3mg$: ) Tirh^-hyyH 

om i Kjgft?L*ft7ffiTU t°y^yo. SmlSrin 

^^/u-^^r-y-v (1:1, v/v) SttJffl«t»)»bti 
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fc«JB{t£«j£, tm*f-fl'-*M Vfxi^)Vs.~y-)V 



Ex. : Siftfll**, E t : ifvu, 
^/nfyi', Ac : 

[0032] 

[£4] 



t Bu : 1, 1-S? 




X-R a 



Ex.No. 


x 


Ra 


j DATA 


MB ^7 




f ft 


4-F-Ph- 


jMS(FAB) 406[M+H]+;NMR5:0.94-1.34(6H,m) l 7.15- 
|7.37(4H t m), 7.42-7.60(2H,m), 7.85(1 H,d,J=9) 


(2RS 5SR^ 


1-2 


CO 


-CH2Ph 


jNMRtf :0.88-0.99(3H,m), 1.05-1.13(3H,m), 3.48- 
i3.92(4H,m), 4.13-*.42(2H,m), 7.15-7.37(7H,m) t 7.78- 


(2S, 5R) 


1-3 


CO 


-CH2CI 


jMS(FAB) 379[M+H]+;NMR 5:0.97-1. 30(6H,m) T 3.5- 
3.B(2H,m) 


(2S. 5R) 


1-4 


CO 


-CH=CH2 


MS(FAB) 338 [M+H]+ 


(2RS, 5SR) 


1-5 


S02 


Me 


NMR <5 :3.00{3H,s) l 3.29-3.43(3H,m),3.77 (1 H,d t J=1 3),4.05- 
14.1 1(1H i m),4.35-4.42(1H.m) 


(2S, 5R) 


1-8 


S02 


Et 


|MS(FAB)376 [M+H]+ 


(2S, 5R) 


1-7 


S02 


-CH2Ph 


jNMR 8 :3.23-3.36(3H ( m),3.73 (1H,d,J=14),4.00- 
|4.08 l {1H,m) I 4.26-4.34(1H,m) l 4.50{2H f 8) l 7.33-7.45(5H ( m) 


(2S, 5R) 


1-8 


S02 


4-C00H-Ph- |MS(FAB)466[M-H]+ 


(2S, 5R) 


1-9 


S02 


-CH2CI 


!MS(FAB)396 [M+H]+ 


(2S, 5R) 


l"lv 


S02 


-CH=CH2 


IMS(FAB) 374 [M+H]+ 


(2S, 5R) 


1-11 


S02 


Ph 


|MS{FAB)424[M+H]+ 


(2RS, 5SR) 


1-12 


S02 


4-Me-Ph- 


|MS(FAB) 438 [M+H]+ 


(2RS, 5SR) 


j 1-13 


S02 


4-F-Ph- 


|MS(FAB)442[M+H]+ 


(2RS t 5SR) 


1-14 


$02 


4-CF3-PN- 


|MS(FAB)492 [M+HJ+ 


(2RS, 5SR) 


1-15 


S02 


3-CF3-Ph- 


jMS(FAB) 492 [M+H]+ 


(2RS, 5SR) 


1-16 


S02 


4-CF30-Ph- 


!MS(FAB) 508 [M+H]+ 


(2RS, 5SR) 


1-17 


S02 


4-N02-Ph- 


|MS<FAB) 487 [M+H]+ 


(2RS, 5SR) 


1-18 


S02 


4-NC-Ph- 


|MS(FAB) 449 [M+H]+;NMR 6 :0.95(3H,8 t J=7), 
jl.00(3H.s,Ja7) l 1.05-1.13(3H,m) ( 3.24-3.57(3H,m) l 3.68- 
3.79(1H,m), 4.20^.45(2H,m), 7.16-7.27<2H,m), 
i7.83(1H,d,J=9), 8.00-8.15{4H,m) 


(2S, 5R) 


1-19 


S02 


4-tBu-Ph- 


|MS(FAB) 480 [M+H]+ 


(2RS, 5SR) 


1-20 


S02 


4-AcNH-Ph- 


jMS(FAB)481 [M+H]+ 


(2RS, 5SR) 


1-21 


S02 




|MS<FAB)460[M+H]+ 

i 

! 


(2RS, 5SR) 


1-22 


S02 


60 


jMS(FAB) 475 [M+H]+ 

i 


(2RS, 5SR) 


1-23 


S02 




|MS(FAB)450 [M+H]+ 

i 
i 


(2RS, 5SR) 



[00 3 3 



1315] 



-14- 




ExNo. 


Q 


X 


DATA 


m 


1-24 


/-^ 
\ J 


CO 


MS<FAB) 379[M+Hl+;NMR :3.30-3.70(88 ( m), 7.20-7.25(1 H,m), 
7 2ft-7 m\ 7 50-7 57/2H rrrt 




1-25 


AA 

-\_r 


CO 


MS<FAB) 392 [M+H]+;NMR 5 :1. 56-2.20{28,m), 6.66- 
7.32(5H.m), 7.40-7.52(1 8,m), 7.70-7.84(1 H.m) 




1-26 


AA 


S02 


MS(FAB)428 [M+H]+;NMR*:1.75-1.85(2H,rn), 3.28- 

3.35(2H,m), 3.40-3.45(28,m). 3.61-3.68(28,m), 3.72- 

3 J8(28.m), 6.97-7.04(28.m). 7.26-7.34<28.m), 7.70-7.82(3H,m) 




1-27 


Me 


S02 


MS(FAB)442 [M+H]+;NMRS:1.32(68,d,J=6), 3.06-3. 18{28,m), 
3.60-3J0(2H,m). 4.07-4.20(2H,m) t 7.05-7. 14(28,m), 7.33(2H,dd 1 
J=9, 9), 7.77(2H,m), 7.86-7.94(2H,m) 




1-9A 


/ — V 

Me 




IVlo(r/\Dj **U0 [M+nj + ,iMlViK o .l.O^^On,S;, o.^O- J. 0^1*11,111/, 
3.85-3.72f2H,mV_3.76r2H.brs) t 7.05-7.1 6(28,mV 7.27(2H } dd s 
J=9, 9), 7.45-7.53(28,m) 1 7.83(1 H,d,J=9) 




1-29 


-Ob 

Me 


S02 


MS(FAB)442 [M+H]+;NMR d :1.31(6H,s), 3.47-3.58(48,m), 
3.62-3.72(2H,m). 7.1 2-7.1 8(1 H,m), 7. 19-7.24(1 H.m), 7.44(2H,dd, 
J=9, 9), 7.82(1 H.d.J=9), 7.89-7.97(28, m) 




1-30 




S02 


MS(FAB) 456 [M+H}+;NMR 6 :0.71 (38^*1*7), 1 .01(38,d,J=6), 
2.30-2.43(3H,m), 3.23-3.38(1 H,m), 3.55-3.63(1 H,m), 3.70- 
3.78(18^), 3.92-4.02(2H t m),7.13-7.25(2H,m) f 7.47(28,dd, J=9, 
9). 7.75(1 H,d, J=9), 7.78-7.86(2H.m) 




1-31 




CO 


MS(FAB) 392 (M+H}+;NMR 6 :0.90-1.22(38,m), 7.15- 
7.35(48,01), 7.45-7.63(1 8,m), 7.86(1 8,d,J=9) 





Ex.No.j structure 


|~~ DATA 




MS(FAB) 375[M+H]+;NMR<? :0.94-1.22(3H,m), 7.15- 
7.30(2H,m), 7.52(1 8,dd,J=5, 8). 7.86(1 8, d f J=9). 8.60- 
8.73<2H,m) 



-15- 




Ex.No. 


Rb 


DATA 


m 


2-1 




MS(FAB) 407[M+H]+;NMR: 6 :0.96-1.23(6H,m), 7.12- 
7.84(7H,m) 


(2S, 5R) 


2-2 




MS(FAB) 379[M+H]+;NMR: 6 :0.97-1.17{6H,m), 6.95- 
6.99(2H,m), 7.21-7.39(3H,m) ( 7.83(1 H,d,J=9) 


(2S, 5R) 


2-3 




MS(FAB) 444[M+H]+;NMR:5 :1.03-1.27(6H,m), 3.80(3H,s), 
6.96-6.98<2H f m), 7.08-7.20(1 H,m), 7^6-7.3 1(2H,m), 7.50- 
7.53(1 H f m), 7.69-7.71 (2H,m) l 7.85(1 H,d,J=9> 


(2S, 5R) 


2-4 




MS(rAD) 4401M+HJ+.NMK. o .U.Ho- i.io(Dn,m;, J./1(Jn,S/ t 
6.82-6.85(2H,m), 7.1 5-7.25<4H,m), 7.83(1 H.d. J=9) 


«e cm 




^0 


MS(FAB) 432[M+HJ+;NMR: 6 : 1.03^1 .28(6H,m), 7.26- 
7.49(6H.m), 7.66-7.70(1 H,m), 7.85(1 H,d,J=9), 7.98- 
8.01 (1H,m) 


(2S. 5R) . 






7.01(1H,m), 7.13-7.14(1H t m), 7.24-7.30<2H,m), 7.51- 
7.52(1 H,m), 7.66-7.73(2H l m) > 7.85(1 H f d,J*9) 




2-7 




MS(FAB) 418 [M+Hh;NMR: <5 :0.83-1.45(6H.m). 4.75- 
5.02(2H,m), 6.90-7.32(7H,m), 7.83-7.66(1 H,m) 


(2S, 5R) 


2-6 




MS(FAB) 432 [M+HJ+;NMR: 6 rO.OQ-l^eH.m), 6.91- 
6.94(3H,m), 7.23-7.30(4H,m), 7.84(1 H,d,J=9) 


(2S, 5R) 


2-9 


§ /=\ 


MS(FAB) 444 [M+HftNMR: :0.99-1.30(6H,m), 7 .24- 
7.29(2H,m), 7.52-7.56(2H,m), 7.6£-7.66(1H ( m), 
7.85(1 Hd^S). 7.99-8.01 (2H,m) 


(2S, 5R) 


2-10 




MS(FAB) 403 [M+HJ+ 


(2S, 6R) 

-tUHfc 


2-11 




MS(FAB) 432 [M+HJ+. 


(2RS, 5SR) 


2-12 


oa cl 


MS(FAB) 436 [M+HJ+ 


(2RS, 5SR) 






ivio^rA\D/ *r iu itYi~nj~ 


(2RS 5SR^ 


2-14 




MS(FAB)470 [M+H]+ 


(2RS, 5SR) 


2-15 


Me 


MS(FAB)416[M+H]+ 


(2RS, 5SR) 


2-16 




MS(FAB)432 [M+HJ+ 


(2RS, 5SR) 


2-17 




MS(FAB) 456 [M+H]+ 


(2RS, 5SR) 



10 0 3 5] 



[*7] 
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Ex.No. 


Rb 


DATA 




2-18 




MS(FAB)403 [M+H]+ 


(2RS, 5SR) 


2.19 




MS(FAB)408 [M+H]+ 


(2RS, 5SR) 


2-20 


Ph 


MS(FAB) 478 [M+H]+;NMR(CDC13): <5 :3.50- 
3.75(2H,m),4.12^.43(2H,m), 4.64-4.74(0.5H,m),7.20- 


(2RS, 5SR) 


2-21 




MS(FAB) 422 [M+HJ+ 


(2S, 5R) 


2-22 


0 


MS(FAB) 509 (M+H]+;NMR(CDCI3): 6 : 1.05- 1.36(68,01), 
1.45(9H,s) 


(2S, 5R) 


2-23 




MS(FAB) 423 [M+H]+ 


(2S, 5R) 




Ex.No. 


Rb 


DATA 


tft% 


3 




MS(FAB) 433[M+H]+ 


(2S, 5R) 


4-1 




MS(FAB)425[M+H]+ 


(2RS, 5SR) 
— 


4-2 


r^NMe 


MS(FAB)438(M+H]+ 


(2RS, 5SR) 




Ex.No. 


Q 


X 


DATA 


5-1 




CO 


MS(FAB) 392[M+HJ+;NMR: S :1.6-2.0(4H,m), 3.1-3.8(4H,m). 5.0- 
5.4(2H,m) 


5-2 


Me 


S02 


MS(FAB) 428 [M+HK;NMR:$:1.03(3H,8), 1.05(3H,8). 3.34(28,8), 
3.58(2H,s), 6.93-6.99(1 H,m), 7.01-7.06(1 H,m) t 7.46(2H,dd,J=9,9), 
7.88(1 H, d,J=9), 8.02-8.10(28,11)) 



[0 0 3 6] [£<8 J 
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Ex.No. 


X 


R 


DATA 




6 


CO 




MS(FAB)409(M+H]+ 


(2S, 5R) 


7 


CO 




MS(FAB) 517[M+H}+ 


(2S.5R) 


8 


CO 


0 


MS(FAB)514[M+H]+ 


(2S.5R) 


9 


CO 




MS(FAB)452[M+H]+ 


(2S, 5R) 


10 


S02 


-0^°' Et 


MS(FAB) 496[M+H}+;NMR: 6 :NMR(CDCI3): 
5:1.03(^,^=7), 1.1^^=7), 1.42(3H,s) t 
4.42(2H,q,J=7). 7.67-7.95(2H,m), 8.16-8.24(2H,m) 


(2S.5R) 


11 


S02 


-Q 


NMR(CDCt3): 5 :1 .0G(3H,d ( J=7), 1 ^0(3H,d f J=7), 
7.49-7.57<1H,m), 8.103.18(1^), 8.81-8.88(1 H f m), 
9.03-9.09{1H,m) 


(2S.5R) 



4*5, R 3 , R 4 i4, R 3 , R 4 ' t-&»-CffiffiLT^5. 
[0 0 3 7] 
[t9] 



uttera 



R 4 

ri r Mh 



[0 0 3 8 



No.! R 


2 1 j Z 2 


R 2 I R 3 


R 4 ! k 


• 

n j X 


R I 


i j ■ 

1 |3-CF3 

! 


CH JCH 


4-N02 j2-Me 

i 
i 


5-Me j 2 

\ 
i 

1 


1 | CO 
i 

1 


! 


2 I3-CF3 

! 

i 1 


- — i 

CH jCH 


j 

4-N02 l2-Me 

i 
l 

.. J... — 


5-Me | 2 

j 


1 I CO 

1 
i 


^•~0 ! 


3 i3-OMe 

! 


1 

CH |CH 

! 


4-CN i2-Me 

! 

i 
1 


, j 

5-Me ! 2 

i 

t 
i 


1 jco 
ail] 
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No. 


R 1 


2l 




! R 2 


R 3 


! R 4 


k 


n 


X 


R 


4 


3-OMe 


CH 


CH 


1 

j4-CN 

■ 

i 

-| 


2-Me 


1 

(5-Me 

i 


2 


1 


CO 




5 


3-Me 


CH 


CH 


J4-CN 


2-Me 


j5-Me 

\ 

% 

\ 


2 


1 


CO 


0 


6 


3-Me 


CH 


CH 


j*-CN 

! 
i 


2-Me 


l5-Me 
1 

i 
1 


2 


1 


CO 




7 


3-Br 


CH 


CH 


J4-CN 


2-Me 


"1 

jS-Me 


2 


1 


CO 





No. 


R 1 




2j? 


R 2 


R 1 


R 


k 


n 


X 


R 


21 


3-CI 


CH 


CH 


4-CN 


2-Me 


5-MD 


2 


1 


CO 




22 


3-CI 


CH 


CH 


4-CN 


2-Me 


5-M9 


2 


1 


$02 


\ V 


23 


3-ci 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




24 


3-CI 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




25 


3-a 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




26 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




27 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


\ — t 


28 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


V — 0 


29 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




30 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


E 


31 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




32 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




33 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




34 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


""CO 


35 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




36 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




37 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




38 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




39 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


0 



[0 0 4 0] [$12] 
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No. 


R 1 




SL. 


R 2 


R 5 


R 4 


k 


n 


x 


R 


40 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




41 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




42 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


M 


43 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


0 -— N H Me 


44 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




45 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




46 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




47 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




48 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


Ma 

1 N 
He 


49 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




50 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


N 
H 


51 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




52 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




53 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


^ — f 


54 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




55 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




56 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




57 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




58 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




59 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 





[0 0 4 1 ] [f 13] 
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No. 


R 1 






H 2 


R 3 


R 4 


k 


n 


X 


R 


60 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




61 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




62 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




63 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 




64 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 


0 



No. 


R 1 






1 R 2 


R 3 


R 4 


k 


n 


X 


R 


82 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




oo 




on 


PH 


ATM 






/ 


1 

i 






84 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




85 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




86 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




87 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




88 


3-CF3 


CH 


CH 


4-CN 




3-Me 


2 


1 


CO 




89 


3<JF3 


CH 


CH 


4-CN 


- 


3-Me 


2 


1 


CO 


H 


90 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




91 


3-CF3 


CH 


CH 


4-CN 




3-Me 


2 


1 


CO 




92 


o-Oro 


L/M 


on 


4-OTn 




>Hvie 


o 


A 

1 






93 


3-CF3 


on 


url 




&-wie 




z 


A 
1 


uu 




94 


3- 

0(CH2)2 
OMe 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




95 


3-NH2 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




96 


3-Me 


CH 


CH 


4-CN 


3-Me 


3-Me 


2 


1 


CO 


V 


97 


3-Mb 


CH 


N 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


0 


98 


3-Me 


N 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




99 


3-CN 


CH 


CH 


4-CN . 








1 


S02 




100 


3-CN 


CH 


CH 


4-CN 


2-Me 


4,4-dfMe 


i 


1 


S02 


XL. 


101 


3-CN 


CH 


CH 


4-CN 


2-Me 


4,4-diMe 


1 


1 


CO 




102 


1-S02NH2 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 
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No. 


R 1 


2i 


i 


R 2 


R 3 


R 4 


k 


n 


X 


R 


103 


3-C02Me 


CH 


CH 


4-N02 


2-Me 


5-Me 


2 


1 


CO 


H 


104 


3-CF3 


CH 


CH 




2-Me 


2-Me 


2 


1 


CO 




1U0 


•K/rJ 


ru 


on 


A OK] 


z-ivie 


O Mp 


c 


1 
i 


no 




106 


3-CF3 


CH 


CH 


4-CN 


2-Me 


2-Me 


2 


1 


S02 




107 


3-CF3 


CH 


CH 


4-CN 


2-Me 


2-Me 


2 


1 


S02 


ID 


108 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




109 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


to 

cC 


110 


3-CF3 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




111 




CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




112 




CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


-xo 


113 


Me 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


S02 


'CO 


114 


Me 


CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 




115 




CH 


CH 


4-CN 


2-Me 


5-Me 


2 


1 


CO 


lie Jb 


116 


/~\ 


CH 


Ucl 




Z-Me 


0-M8 


o 


4 

1 






117 


3-CF3 


CH 


CH 


4-CN 


2-Me 


3-Me 




A 
1 






no 




on 


pw 






o-jvie 


o 


A 
1 






119 


3-CF3 


CH 


CH 


4-CN 


2-Me 


3-Me 


2 


1 


S02 




120 


3-CF3 


CH 


CH 


4-CN 


3-Me 


3-Me 


2 


1 


CO 




121 


3-CF3 


CH 


CH 


4-CN 


3-Me 




2 


1 


CO 




122 


3-CF3 


CH 


CH 


4-CN 


3-Me 


- 12 

i 

I , 


1 


CO 


rgr 
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No. 


R 1 


?1 


2 2 


R 2 


R* 


— A 

R 


k 


n 


X 


R 


123 


3-CF3 


CH 


CH 


4-CN 


2,2-diMe 


5,5-diMe 


2 


1 


S02 


ON 


124 


3-CF3 


CH 


CH 


4-CN 


2,2-diMe 


5,5-dlMe 


2 


1 


CO 




125 


3-CF3 


CH 


CH 


4-CN 


2,2^diMe 


5,5-diMe 


2 


1 


CO 




126 


3-CF3 


CH 


CH 


4-CN 


2,2-diMe 


5-Me 


2 


1 


CO 




127 


3-CF3 


CH 


CH 


4-CN 


2.2-diMe 


5-Me 


2 


1 


CO 





(Dffl-M (antagonist^) 

CH0/MMTV^^»»(B*»j|iBJ!a*5 <fc WMO/SV40S j£j#K*2 
ftffiNflfl&fr, -ttt-fti96weliajia»*fflyu* y TV- h 
fclX10 4 fl»#, 6-8B#r^i-DHT(S*ISg0.3nM) 

*0i«lfiSr8^L, 0.47mM U V£^tM->7 

*9-^3£K«100/ilS:JiDx. f /US / 

J:5MMTV-LTR«5^Sttft^<tt/, #»*tt4SV40^n* 

£Lfc 0 *»Wft^lCj:*(E*}Sttft»«f^ffl«r0.3n 

PI»*(%)=100(I , -X , )/(I , -B) 

r :0. 3nM DHND^ftftl LfcS^O(UrTV^i/7 x 7— if 

ftft)/(SV40/l->:7 x 7 — «Stt) 

B: 4£&ffif£> (MMTV/1^>7 x 7 — tfiStt) * 

7—tfftfi:) 

X' :**W^»fc0.3nM DHTSrl^^PtC^JO Lfc»£<E>(M 
MTV/I^> 7x7 -ifStt) / (SV40/U ^> 7x7 — tf Stt) 

[0 0 4 6] 2. 77 h 7^KnyygS»IC»t5 

(1) 7 y h a9icift*fflflaK»ffii^w«t 

ffimtttt)24^ffl%O209S»tttWistar^ 7 hft'&MItt 

fitenaiLt ^^^-r x« l 8oox g x2o»mis^ 

±f£££ blC223 l OO0XgX6O»HIJt'WM»L 1 

(2) fj5:fiS»ST^Knyy§^{C^-r-5 3 H- 
(1) ^»fc»jaR»HSr^^^»*-Clng/inllc«» 

Lfcfco£7 7h ryKoyygSftSStu. 7 

y h 7^ Kn^^S^f*^400MH- 3 H-^^Uo 

«t5aDx.J&»SSS:0.5iBli: Lfc 0 4tT18B#H»lELfc 
t, 0.05%7^h7y-T7O^J:(;O. 5% #>v 
3 G-6 OSr^tf»iK500MlS:*Dx.ffi^U4 < C-ei55> 

±iH600iiifc/<^*7o- 5ml ttttStt 
fcMeu 77 h 7yKpyy§:^^ 3 H-^ 



a»5sK^oyjft»»ff* s 40//Mi45J:5iPx., ±15 
[004 7] (3) 3 H-^l/py^«§W 

uny^i^^ic^p^, (2) traamsrt;**, 

<omt (2) -c**fcffl[J:!3 f 3 H-^i/py^S 

fc. Sfe^IC 50 *»bl»|lt^«Ki&Cheng and PrusoffcO 

*: Cheng Y.C. and Prusof f W. H. , Relationship betwee 
n the inhibition constant (Ki)and the concentratio 
n of inhibitor which cause 50% inhibition of an en 
zymatic reaction. , Biochera. Pharmacol. , 22, 3099(19 
73) 

[0 0 4 8] 3. dUMtt?^h(Ctt^Sttftm/J^ 

m 

5% y fvMr/wn -^igffiCcHfl) L 1 0 1 El 1 5 B Mig 

ggp^t/bo *»«*6«FPflft f flg«^Mo®m 

(%) =10 0 (B-A) / (B-C) 

a : vomoKfliAtrftjiaafifi 

B : *tfi8# 0>Kfltt&MBSft 
yKn^y^«BH^t45WScJ6*, MfflftBJeft, 

[00 4 9] 

BfW«<, H*4ttT>Kny^*l!:46ri:*J(l 

«fc*6*rffl4«*4h-efc«. lot, #»9Hb£*tt 
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(51) Int. CI. 7 »B'J«E# F I f-^^K 

A61K 31/551 A 6 1 K 31/551 

A 6 1 P 13/08 A 6 1 P 13/08 

35/00 35/00 

43/00 1 1 1 43/00 1 1 1 

C 0 7 D 233/02 C 0 7 D 233/02 

243/08 5 0 7 243/08 5 0 7 

5 0 8 5 0 8 

295/18 295/18 A 

401/06 401/06 

401/12 401/12 

403/06 403/06 

403/10 403/10 

403/12 403/12 

403/14 403/14 

405/06 ' 405/06 

405/12 405/12 

409/06 409/06 



<72)»W# *»0j Si 

(72)»W# £fc 
(72)»W# HQ ft 



<72)»§H# #t8 S 

»**o<tfrtf«l*^£21 Ul£f*JK^ 

F^— 4C063 AA01 AA03 BB04 BB08 CC34 

CC36 CC41 CC54 CC64 CC73 

CC78 CC82 CC92 CC95 DD06 

DD12 DD14 DD15 DD23 DD29 
DD34 EE01 

4C086 AA01 AA03 BC50 BC51 BC53 

BC54 BC60 BC62 BC73 BC88 

GA02 GA08 GA09 GA10 GA12 

MA01 MA04 NA14 ZA81 ZB26 
ZC10 
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